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PREFACE 

The  work  described  in  this  two-volume  report  was  conducted 
in  the  Image  Processing  Laboratory  by  the  Earth  and  Space  Sciences 
Division  of  the  Jet  Propulsion  Laboratory. 

Volume  I describes  the  test  methods  and  data  reduction  techniques 
used  to  determine  and  remove  instrumental  signatures  from  Viking 
Lander  Camera  Radiometry  Data. 

Volume  II  contains  voluminous  plots  and  tables  of  responsivity 
for  diodes  of  all  cameras  and  is  published  separately  as  a microfiche 
package.  When  processed,  copies  of  the  microfiche  package  may  be 
obtained  from  the  Technical  Information  and  Documentation  Division, 

Jet  Propulsion  Laboratory,  4800  Oak  Grove  Drive,  Pasadena,  California 
91103. 

ACKNOWLEDGMENTS 

The  efforts  of  many  people  were  directed  toward  making  this 
test  program  meaningful  and  complete  to  the  last  detail.  Among  those 
who  contributed  to  the  success  of  the  tests  were:  Ed  Green,  Jack 
Donahue,  and  Cliff  Maxwell  of  ITEK,  Phil  Avrin  of  Martin  Marietta 
Aerospace  (MMA),  and  Steve  Wall  of  Langley  Research  Center  (LRC). 


CONTENTS 


I.  RESPONSIVITY  GRAPHS  5 

II.  RESPONSIVITY  TABLES 65 

III.  IPL  CALIBRATION  DATA  TRANSMIHAL  REPORTS...  186 

A.  FC-2B  Camera 187 

B.  FC-IB  Camera 279 

C.  SPARE  Camera 397 

D.  FC-2A  Camera 537 

E.  FC-3A  Camera 678 

IV.  SOLAR  IRRADIANCE  FUNCTION 823 

V.  I NTERNAL  CAL  LAMP  SPECTROPHOTOMETER 

CURVES 825 

VI.  COMPLETE  CALIBRATION  FILE  LISTINGS 832 

VII.  STANDARD  SOURCE  CALIBRATIONS 853 

VIII.  RADCOMSRD 885 

IX.  CALIBRATION  FILE  FORIVIAT 913 

X.  LANDER  CAMERA  VIGNETTING  FUNCTION 919 


4 


I 

RESPONSIVITY  GRAPHS 


5 


1.0  i^ao  'V  “0  1.0 


COMPLETE  OPTICPiL  SfOTEM- 


-WIN'0CW(2),  MIRPOR,  LENS  (SPfinE) 


R0CUCT  BYTE  CUT-OL'T.  255DN  = 

VE  GR.qr  LEVEL  ^191,71 
TO  DEV  .==114.  11 

L-1  SS-1  . 

EL=l  ES-SC: 


•C'C 


r-r* 

UU'- 


3 -65.00 

wRVELENG' 


^ rr  r* 

O o u 


:35.  OG 


H (NM.)  xlO 


nn 

? ^ ^ V.' w 


r "j 


STER/MICRGWfiTT) 


ICRGWfiTT) 


o 


ICRCWRTT) 


ITT  (MILLIVOLTS  CMxxS  S TER/M  I CROWRTT)' 

.00  ii.co  6.CI0  8.00  10.00  12.00 


IR2  f?espc?r;siviTY.  cQMER.q  fcis 

S.«i?.  . 

PRGCoCT 


PRCOUCr  BYTE  CUTPUT  2G5DN  ^ . 

avr  CP.RY  LEVEL  -13.57 
STD  DEV  ^147.33 

SL-l  SS-i 

EL-1  es-sd: 


■ro 


120CCGCE 


SLUE  “.ESPe?NSIVI7Y.  CRMEP.ft  FCIfi 
,/SRR 
PRC00C7 

Pfteci;cr  byte  putplit  asssN  ^ .ssiOocGGE-ui 

RVE  GRAY  LEVEL  ^3i.3I  . 

S70  CEV  ^G5.77 

SL-i  SS-^i 


45. DO  . 


I 


05,00 

■Kio’- 


95. 00 


105.  00 


1 1.5. 00 


TER/MICR0WRTT) 


ILLIVOLTS^CMkxS  STER/MICROWfiTT) 


CMxk2  STER/MICROWfiTT) 


o 

^cr? 

\— 

CL 


IRI  RESPOKSiyiTY.  CRMEna  FC2S 
SSR 

PROOiJCT 

PRODUCT  BYTE  eUTPUT  255DN'  ^ . 

SVE  GRAY-LEVEL  ^25.04 
STO  DEV  -^57.03 

Cl-1  SS-1 

EL»1  ES-3C: 


S593939E^01 


□ 


:SP0NSIV1TY  (MILLIVOLTS  CMhx2  STER/M I CROWflTT) 


VOLTS  CMxk2  STER/MICRC1WflTT) 


TY  (M1LL]V0LTS._  CMxx2  STER/MICROWflTT) 


f: 


IPL  LINE  PLOT 


o 


o 


1 


V- 


COMPLETE  OPTICP.L  SYSTEM— HINOCM  (2)  . MIRRCR,  LENS  (FCIB) 

sap, 

PRODUCT. 

PRODUCT  BYTE  OUTPUT  255CN  . 9CC0C0CE--L’0 

fiVE  C.RfiY  LEVEL  =1S3.7S 

STO  OEV  -iij.  10  . 

SS-=1 

Es-=oei 


Sl«1 

EL--1 


m ^ 


V0LTS  CMkx2  STER/MICROWRTT) 


JCT  BYTE  OUTPUT  255DN 

C.R3Y  LEVEL  ^i3G.7C 
DEV  ^-G3.3r< 


= . 11932'JUE-Cl 


ptf  ^r/ri  • 
k *i—  L 


;5.00  65.00 

. WfiVELENGTH 


(N.M.)  ^10 


ICROWfiTT) 


ICROWfiTT) 


RESFONSIVITY  CMILLIVOLTS  CM»<h2  STER/M  I DROWflTT) 
„p.Oa  t.io  2.20  3.30  4.40  5.50  6.1 


JRl  RESPCKSIVITY,  CRMEM  FCIB 
SfS.R 

PRODUCT 

PRODUCT  BYTE  OUTPUT  2S5DN  = . 55993iDGE'» i'l 

f!VE  GR.£5Y  LEVEL  =23.23 
3TD  DEV  =52.45 


V) 


P.£D  RESPOKSIVITY,  CnMEP.fl  FCIB 
SSR 

PRCcsuc  r 

PReOJCr  BYTE  OUTPUT  255UN  =.  . 3593999t'-Cl 

VE  C.RSY  LEVEL  =30.24 
70  OEV  =53.40 

L=l  SS=1 

EL=1  ES=3Cl 

□ 


GREEN  RESPCKSiVITY.  CfiMEP.fi  FCIB 
SfiR 

PReO’JCT 

PP.CJOUCT  BYTE  OUTPUT  2550!^  = .359S3U3E+G1 

flVE  GF.fiY  LEVEL  =iS.33 
STD  CEV  -*143.  il 


WfiVELENGTH  (NM.) 


IVOLTS  CMkh2  STER/MICROWflTT) 


3TER/ 


i I U L.  i i 1 L_  LI  ! 


BSl  ReSPPNSIVITY,  CRMEHa  FcYs 
SRR 

PReODCI 

PReCJCr  BYTE  t’UTRL'T  253CK  - . 1 190933fc>Cl 

SVl  GRSt  LEVEL  =122.39 
S70  CEV  -=«G2.3C’ 


IVQLTS  CM)o<2  STER/M I CRGWfiTT) 


TER/MICROWfiTT) 


RESP0N5IVITT  (MILLIVOLTS  CM»<x2  STLR/M ICROWfiTT) 


SLUE  P.ESPPKSIVITY.  CfiMEP.a'  FC2S 

sap. 

PRCDUCr 

PRCJCljCr  BYTE  OUTPUT  2S5CN  ^ . S^iCOCCCE^Ul 

SVE  GP.SY  LEVEL  =2S.3i 

STO  DEV  -54.13  . 

SL-i  SS-1 

EL-1  ES--3C1  . 


RESPONSIVITY  TABLES 


CrKPlFTf  OPIICAL  SYSTCP— 


h'lKtnwiait  PIRKCP.  LFNS  ISPAREl 
- CAPfBA  DIODE- RESPUNSIVltv 


LAPr|Q«|^»>| 


—'i’iO — - 

ItO 

370 

3tO 

■■  2‘'0 

4C0 

410 

4^0 

-410- 

440 

4S0 

4A0 

-470 

4P0 

4‘}Q 

400 

-sio — 

520 

510 

b40 

-550 

560 

5/0 

r.iq 

-fi'JO — 

If? 

620 

-t  iO — 
640 
65C 
660 

"67C 

630 

650 

700 

-71  C 

7?0 

730 

740 

-7*50 


-0,664?- 
0.6642 
C.6642 
C.66I5 
-0.6602 
C.6642 
0.6783 
0.6917 
-C. 7049- 
0.7169 
0.7264 
0.7315 
-C. 7366- 
0.7426 
C.74  83 
C.7522 
-C.7535- 
C.7S43 
C.7551 
C.7551 
-C.7516- 
C.  74  94 
0.7449 
C.7452 
-0.  7461“ 
0.  7446 
0,  73  46 
C.7i43 
-C.7291- 
C. 7737 
C.7I83 
r.7l22 
-0. 7057- 
C.7027 
C.6988 
0.6934 
f.6849- 
C.6773 
0.6721 
C.6669 
-0.6590- 


-0,6642- 
0.6642 
0.6642 
0.6608 
-0.6606 
0.6671 
0.6011 
0.6942 
-0.7075- 
0.7190 
0.7274 
0,7325 
-0.7376- 
0.7439 
0.7492 
0.7575 
-0.7537- 
0.7544 
0.7552 
0.7549 
-0,7525  - 
0.7476 
0,7444 
0.T455 
-0.7461- 
0.7430 
0.7305 
0.7331 
-0.72Pi>~ 
0.7227 
0.7170 
o.mi 

-0.7057- 
0.7021 
0.6978 
0.6916 
C.6833- 
0.6758 
0.6  71 1 
0.6655 
-0.6562- 


-0.6642" 
0.664? 
0.6642 
0.66C4 
-0.6612- 
0.6659 
C.6838 
0,6567 
-0.71C0- 
0.7210 
0.7264 
0,7335 
-0.73E7- 
0,7451 
0.75C0 
0.7*28 
-0.7559— 
0.7545 
0.7T53 
0,7547 
-0.7513- 
0. 7468 
0.7440 
0.7458 
-0.7459  - 
0.7427 
0.7379 
0.7322 
-0.7270  - 
0.7216 
0.715H 
0.7059 
-0.7046“ 
0.7013 
0.6568 
0.6B99 
-0.6618- 
0.6144 
0.6701 
0.6640 
-0.6525— 


crv9|crF  rPTirJL  systep— 


HfKrrMl2l|  PIPOCP.  LF»iS  ISPAtEI 
C«PFKA  nlotp  RESPOMSIVltv  


t AP  iDAinPI 




7Y0 

7ii0 

7‘)7 

POO 

P!0 

l?20 

630 

840 

853 

860 

8/0 

— 8PO— 

POO 

SJO 

CIO 


-0,6457- 
C.6339 
0.6242 
C.6I57 
-C.6CI7- 
€.5938 
C.5023 
C.5A83 
-C.5864- 
C.586I 
0.5875 
C.5902 
-C, 5945  - 
C.6000 
0.h065 
C.<iI49 
-0.6230- 
0.6311 
0.6387 
0.6454 
-0.6526- 
0.6570 
C.6550 
0.6518 
-0.6525- 
fl.66J2 
C.6701 
0.6702 
-C.66 /8- 
C.667C 
0.6699 
C.6711 
-C.6743- 
0.6774 
0.0794 
•C.6794 
0.6794  - 
0,6794 
C.4794 
0.6794 


-0.6432- 
0.6318 
0.622S 
0.6141 
-0.6057- 
0.5973 
0.5912 
0.5078 
-0.5862- 
0.5862 
0.5879 
0.5909 
-0.5956 
0.6012 
0.6082 
0.6165 
-0.6246- 
0.6326 
0.6401 
C.6470 
-0.6537 
0.6575 
0.0541 
0.6516 
-0.6550- 
0.6649 
0.6/10 
0.6696 
-0.0675  - 
0.6674 
0.6694 
C.67IA 
-0.675*!  - 
0.6779 
0.6794 
0.6794 
-0.6794  - 
0.6/94 
0.6794 


-0,6408-^ — 
0.6257 
Q.62C8 
0.6125 

-0.6C29 

0.5959 

0.59C3 

0.5813 

-0.5861 

0.5865 

0.5ti64 

0.5917 

-0,5966 

0.6C25 

0.6099 

0.6181 

-0.6261 

0.6342 

0.6415 

0.64E6 

-0.6547  r 

0.6579 

0,6533 

0.6516 

-0.6573 

0.6664 

0.6717 

0.6650 

0.6613 

0.6617 

0.6658 

0.6721 

■0.6157^ 

0.6183 

0.6194 

0.6754 

-0.6754 

0.6  7';  4 
0.6154 


♦8 


rtrJl  Rf5PC';5IVllV»  CtPt**  SfPRf 

-C<PEi<«  ClOCt  RESPONSIVITV 

LA••JaA^^^'l  *n  *2  . *4 


-Jr»0 — 
3fO 
3/0 
333 

— 

AOO 

4i0 

430 


btO 

fi/0 

«'n 

MiO 

AlO 

t?a 

-630-" 

tv  3 
t^O 
b'.a 

-tfo — 
f-«3 
fSO 
700 

-no  — 

733 

710 

740 

“75  C — - 


i;?52Ce3E-C4- 

0.3000 

c.at7t 

0.3956 

0.1932- 

C.2722 
C.3276 
C. JB20 

0.4550- 

0.4524 

0.5356 

C.5550 

C.S824- 

0.6072 

0.6)14 

C.6525 

C.66a|- 

0.6846 
C. 7015 
C.7205 

0.7436- 

C.  76  32 
0. /354 
n.nii 
11153  ■ 
C.)I524 
0.A56A 
C.8613 

0.66  77- 

0,3734 
0. 3760 
0.3724 

0.0700- 

0.0691 

0.8651 

3.0692 

C, 66.17 - 

C.0619 

C.d7l8 

C.0745 

C.1739- 


-0,0000- 
0.0000 
C.0255 
0.1163 
-0.2094- 
0.2834 
0.3306 
0.3927 
-0,4504- 
0.5015 
0.5403 
0.5636 
-0,5871- 
0.6123 
0.6  360 
0.6558 
-0.6713- 
0.6880 
0.7055 
0,7244 
-0.7452- 
0.7676 
0.7895 
0.0165 
“0,1393 

0.8623 
-0.8691  - 
0.8742 
0.3752 
0.8718 
-0.8656- 
0.8691 
0.8691 
0.8693 
0,8687- 
0.8691 
0.8726 
0.8  746 
-0.8722- 


— O.OvlOO— 

o.oneo 

8.C3«2 
.1363 
--0.2261-- 
C.254S 
0.2455 
0.4024 
—0,4615— 
0.5110 
0.5450 
0.5663 
-0.5518- 
0.6172 
0.64C4 
0.6568 
—0.6  746— 
0.6515 
0.7C52 
0.72E4 
-0,7457  - 
0.  1721 
0.7543 
0.6216 
-0,8420- 
0.8341 
O.P566 
0.862? 
-0,8704- 
0.6148 
0.6144 
0.6713 
-0,6652 — 
0.6651 
0.6651 
0.6665 
- 0.86E7 - 
C.E652 
0.6723 


RHl  RE5PCNS1VI IV*  CCMEIX  SPfRE 

- CAMERA  CiaOE  RESPONSIVITV 


LA>i;>A|r,f>| 


♦C 


*? 


4A 


♦6 


«^8 


-TJi 
7/0 
7 *7 

7i<l 

- ■ 

PIO 
*0 
b^a 

-p-'va-  — 
psa 
peo 
R/Q 

-p-ifl — 

R'iO 
9^0 
«!10  . 
“U?0— 
910 
9'.0 
950 

-9^3—^ 
973 
9=>0 
O-iO 

imo'~ 

n,io 
IC'.O™ 
ICjO 

f •-  lf^70 


ioio 

11  JO 
1110 

irzo* 

ll’O 
1 1 90 
1150 


— 0.9A63- 
C.  <1605 
C.P600 
0.0997 
C.e567 

c.asa? 

0.P271 
0.9213 
— f.aia9- 
0.0176 
0.9171 
C.3178 

0,0236- 

C.U295 

C.d26? 

11.3133 

C.7970- 

C.7812 
C.7600 
C.72  75 

C.6796- 

C.6229 

0.5711 

C.5201 

C,!V6n6- 

C.AUI 

0,3583 

0,3036 

-0.252A- 

C,2065 

r.,l650 

0,1292 

C.IC20- 

G.0792 

0.3963 

•C.C270 

0,0067  - 

C.1000 

c.nnoo 

c.cooo 


“0.8650- 
0.3596 
C.8603 
0,3990 
0.8511 
0.8361 
0.8293 
C.B2Q7 
— 0.8185- 
0.8174 
0.8172 
0.8181 
-0.8251 
C.6285 
0.3239 
0.8103 
-0.7934- 
0.7773 
0,7544 
0,7172 
— 0,6691 
0.6124 
0.9609 
0.5099 
-0.4576- 
0,4022 
0*1479 
0.2929 
-- 0.2428- 
0.1978 
0.1573 
0.1227 
— 0 .0974- 
0.0746 
0.0497 
C.0223 
— 0.0038  - 
0.0.300 
0.0000 


-0.8637 
O.E3E8 
Q.OeCi 
0.8SE2 
0.E47U 
0.8^6 
0,8227 
C.82C2 
0.81E2 
O.f  173 
0.8113 
0.81E4 
0.6284 
0.82E4 
0.8214 
0.CC12 
-0.7896- 
0.1741 
0.1464 
C.7CE9 
0.6545 
0.£Cje 
0.55C7 
C.4‘196 
-0.4445- 
0.3912 
0,3341 
0.2824 
“0.2234“ 
0.1892 
C.ISCO 
0.1144 
-0.0929 
0.0 ICO 
0.0435 
0.C118 
■0.0012- 
g.ooco 
c.ccec 


0.8626- 
C.8588 
0.8604 
0.8572 
0.8446 
0.8313 
0,8724. 
C.8197 
- C.8I80- 
0.8172 
0.8174 
0.8197 
0,8273- 
C.8279 
0.8168 
0,8039 
-0.7865- 
C.7698 
0.7419 
0.6965 
0.6440  - 
0.5915 
0.5405 
0.4H93 
0,4354- 
C.3802 
0.3257 
0.2722 
0.2242 
0.1809 
0.1426 
O.tlll 
C.0R83- 
0.0655 
0.0377 
0.0138 

c.oooo- 

C.OOOO 

C.OOQO 


0. 8615 
0. 8595 
0.8601 
0.8560 
0. 8416 
0. 8291 
0.  8219 
0. 9193 
0.8177- 
0.8171 
0.9176 
0.8218 
0.8280 
0.  82  72 
0.8161 
0. 8005 
-0.7341 
0. 7651 
0.  7350 
0.6860 
0.6335 
0,5813 
0.5303 
0.  4 790 
0.4243 
0.3692 
0.3145 
0.2622 
0.2153- 
0.1728 
0. 1359 
' 0. 1 066 
0.0837 
0.0609 
0.0322 
0.0101 
0. 0000 
0.  0000 
0.0000 


0B2  OFSPCNSIVITV,  SP#RF 

■ - - CmR« -ClOOtr  RESPONSIVITY- 


m 


a 
0 
fl 

0— 
0 
<iO 
00 

-10 — 
S20 
510 
5^0 
55C — 
5fc0 
570 
5 10 
fl  »('»““ 

see 
&ia 
t.?o 

Q-- 

0 

50 

0 

0 — 
0 
50 
30 
0 — 
0 
.0 
10 


,257275fci-C4- 

c.ooco 

0.0220 

C.C909 

C. lOfll 

0.2731 

C.3202 

0.3850 

n.54^8- 

0.5016 

C.5481 

C.5753 

0.6011 

C.6256 

C.6485 

0.6604 

C.6854- 

0.7027 

C.7212 

0.7410 

C. 7619- 

C. 7846 
C.0071 
0^8333 
‘^—'0-5579- 
c.ifflfl 


c.flnno 

0.3855 

-f.H907- 

C.{!*)49 

O.««l60 

0.8915 

0.-3869 
C.8H7.4 
C.3860 
-0.8852- 
C.8852 
C. 8875 
0.8897 
-0.8894- 


-0.0000 

0.0000 

0.0314 

C.1201 

C.21I0 

0.2843 

0.3404 

0.3961 

-0.4569- 

0.511R 

0.5536 

0.5806 

-0.6051- 

0.6304 

0.6520 

0.6725 

-0.6988- 

0.7063 

0.7251 

0.7450 

-0.7664 

0.7891 

o;aii6 

0.83118 
“0.8620- 
0.8766 
0.H817 
0.886  3 
-0.8917- 
0.8952 
0,8950 
c.aooa 
-0.8878- 
0.8869 
0.8863 
0.8858 
-0.8852“ 
0.8853 
0.8881 
0,8899 
-0.8882- 


“O.COCO 

O.C03B 

0.0412 

0.1355 

-0.2274 

0.2955 

0.3516 

0.4C72 

~0,46e7- 

0.5215 

0.5592 

0.5658 

-0.6110- 

0.6350 

0.6571 

0.6756 

-0.6922- 

0.7099 

0.7290 

0.749? 

-0.771G 

0.7936 

0.8161 

0.8440 

-0,B658- 

0*F7]6 

0.6827 

0.8872 

0.8927- 

0.8956 

0.8941 

0.89C1 

-0.6014- 

0.6866 

0.8862 

0.6656 

-0.8651 

0.8654 

C.0;'87 

0.8899 

-0.8811-- 


♦8 


- O.  QOOQ- 
0.0153 
0.0791 
0.1765 

-0.2584- 
0.3180 
0. 3739 
0.4322 

- 0. 491 1 - 
0.5397 
0^  5700 
0. 5961 
-0,6208- 

C.6441 
0. 6654 
0.6821 
-0.6991- 
0.7174 
0.7369 
0. 7576 
“0»7Sii«- 
u.  8026  ' 
0.  9275 
0,8535 
*0,8725- 
0.8797 
0.8846 
0.9995 
0.8942- 
0. B960 
0.8923 
0. 6999 
-0.9870- 
0.8864 
0. 8861 
0.9853 
0,8851“ 
0.  9867 
0.8895 
0.0897 
-0. 8849- 


“T -T.er  -rjrrr-»ir  -r- , - -~- . 


RP.j  pf  5»'f  f;5i VI  ly , SPtFf 

Cff'tkA  nioni;  ResPfJNStvirv 


lAf-*  OflIAfri 


Tr.O-  - 

- —0.88  38 

0.8628 

— 0.8818  

- C.8809  - 

0.  8800 

770 

0.8791 

0.8782 

0.8774 

C.877? 

0. 8773 

7i:o 

C.8776 

0.8771 

o.eiic 

0.8766 

0.8761 

7‘.0 

<>90 

0.0756 

,9.8701 

0.8766 

- — 0.R674 

0.e?37 

— 

0«8726 

o,a?i4 

n.  QA.AA 

fJO 

e?a 

■P'tO — 


0.  HS77 
C.S475 

n. a3S8 
--fl.p323- 

o. a?90 

C.«305 

C.S125 

-C.83H9- 

n.0437 

c.a^oe 

C.S256 
— o.ao7<»- 
C.7923 
C.7721 
C.7401 
-C.t87a 

C.S80A 
c.‘;?7o 
-^0.47<i2- 
C. VI96 

C.IO-J? 
-0.2569- 
0.2112 
C.1733 
C.139I 
“0. 1097- 
0.0932 
0.0578 
•0.0278 
-C.0C69  - 
C.COOO 
0.0000 
c.occo 


0.8555 
0.8656 
0.3372 
-0.8316- 
0.8293 
0.8309 
0.8329 
-0.8604 
0.8637 
0.8380 
0.8222 
-0.8060- 
0.7893 
0.7667 
0.7296 
-0.6771 
0.6237 
0.5696 
0.SI&5 
-0.6616- 
0.6086 
0.1561 
0.2982 
-0.2673- 
0.2033 
0.166  2 
0.1326 
-0.106  3 - 
0.0780 
0.0511 
0.0229 
0.0039 
0.0000 
n.oono 


C.8S26 
0.8635 
0.8356 
0.63C6 
0.8255 
0.8312 
0.8336 
-O.S617 
0.863S 
0.6350 
0.8188 
-0.8101- 
0.7857 
C.78C6 
0.7155 
-0.6687 
0.6129 
0.558  5 
0.5C55 
C.6526- 
0.3576 
0.36J3 
0.2n|5 
0.2379 
0.1556 
0.1552 
0.1266 
0.0550 
C.C725 
0.C667 
0.0186 
C.0C12  - 
0.0000 
O.OOCO 


G.8513 
0.8622 
0.8365 
C.83C0- 
0.8298 
0.8316 
C.B368 
0.8627- 
0.8625 
0.8320 
0.8152 
-0.7972- 
C.7816 
C. 7566 
0.7090 
-0.656C- 
0.6021 
0.5683 
0.6953 
0.6615- 
0.3P67 
C.3320 
0.2770 
0.2287- 
C.1880 
0.1523 
C.1205 
0.0937- 
0.0678 
0.0387 
C.0161 

c.oroo  - 

0.0000 

c.oooo 


0. 8693 
0.8606 
0.8336 
-0,8296- 
0.8302 
0. 8321 
0.8370 
0.8636 
0.8620 
0.8288 
0.8116 
7550 
0.7772 
0.7675 
0.6985 
0.6652 
0.5912 
0.5376 
0.6868 
0,6305- 
0.3758 
C, 3205 
0.2669 
- 0.2198- 
C. 1806 
0. 1656 
0.1151 
0.0886^- 
0.C628 
0.0330 
0.01  06 
0.0000 
0.  0000 
C.OOOO 


If  SPCMSI  Vt  TV, 

“ - r»*'ePA  cioce  »F.sPCNSiviTv 


LAWTAfAPI  »0 


■— 35^^  - 
ito 
170 
ISO 

-170 

AiO 

AtO 

A30 

-420 

440 

450 

440 

—4  70 

4<!0 

4'50 

5(70 

-510 

520 

510 

540 

-550 

5fcO 

570 

5S1 

-5‘jr— - 
too 
aid 

t.'Q 

-tlQ 

£40 
4 50 
fctO 

“4  70 

tri 

490 

700 

-710 

7?0 

730 

740 

-750 


.220C20F-04 
C.OOOO 
C.02  3? 
0.  1040 

C.2037- 

C.2B4i 

0.3351 

C.3965 

C,44?9- 

0.4971 

0.5413 

0.5665 

0.5911 

0.6162 

C.6403 

C.6618 

0.6768“ 

0.6939 

C.7136 

C.7352 

' 0.  7567- 

C.7777 

0.7092 

0.9251 

— C.8501  - 
C.e4fi1 

hin 

— C.e377  - 

C.0908 

C.3920 

C.1801 

0.8872- 

0.5367 

C.9P63 

0.8872 

0.8887- 

0.  It'OO 
C.8H83 
0.8R66 

0.8841  - 


- — 0.0000- 
C.OOOO 
0.0321 
0.1262 

0.2212- 

0;2942 
0.3453 
0.3969 
— 0.4545- 
0.5065 
0.5464 
0.5714 
— 0.5960- 
0.6212 
0.6448 
0.6646 
— 0.6.501- 
0.4976 
0.7181 
0.7395 
— 0,7609- 
0.7820 
0..5036 
0.8306 

— 0.854  3“ 
0.8703 
0.8779 
0.8819 

— 0.5885^' 
0.8912 
0.8913 
0.8887 
— 0.9870- 
0.806T 
0.8869 
0.9876 

— 0.9899- 
0.8689 
0.9980 
0.8862 

-0.9829  - 


— O.OflCO 
0.0035 
0.0423 
0.1447 

-0.2379- 

0.3C44 

0.3554 

0.4C12 

-0.4457- 

0.5140 

0,6514 

0.5744 

- o.eoca- 

0.4241 

0.4452 

0.4416 

-0.4634- 

0.7CI3 

0.7223 

0.7436 

-0.1651- 

C.1R43 

0.8C60 

0.6359 

-C.6563 

0.6119 

0.6193 

0.6949 

-0.9692 

0.2915 

0.D9C7 

C.8163 

-0.6949 

0,6647 

0.691C 

0.8919 

-0.6649 

0.8668 

0.6877 

0.8451 

-0.8618 


-0,0000- 
C.0C89 
0.0596 
0.1665 
-0.2540- 
0.3146 
0.3659 
0.4187 
-0.4766- 
0.5249 
0.5565 
0.5813 
-0.6059- 
0.6310 
0.6535 
0.6706 
-C.6966- 
0.7053 
0.7266 
0.7481 
0.7693- 
C.7906 
0.9134 
0.040" 
-0.8620- 
0.8735 
0.9805 
fl.Bt(59 
0.8899- 
0.8910 
0.8902 
C.8H79 
-0.8967- 
0.8967 
0.8670 
0.8892 
0.BB90- 
0.9987  . 
0.8874 
0.885? 

c.snoi- 


4 


.1 


-•  -^1 HP. 


♦ 8 

—0, 0000 
0.0154 
0.0827 
0.1854 
-0.2694 
0. 3248 
0.3  762 
0.4310 
0.4871 
0.5333 
0.5615 
0.5862 
-0.4111- 
0.6357 
0.6577 
0.6737 
- 0.6903 
0. 7095 
0. 7309 
0.7524 
0.7735 
0, 7949 
0. 8194 
0. 9456 
-0. 8654 
0.8751 
0.8817 
0.9868 
0.8904 
0. "919 
0. 8896 
0. 9875 
-0.3966 
0. 0868 
0.8871 
0.8885 
0. 8890 
0.8885 
0.9870 
0,8846 
0.8797 


KFSPLNSIVI  IV,  C#PfP*  SP«Pf 

— ..  _ „ c/PfPA  DICf'E  PtSPONSIVITV- 


lAPtOftlKPI 


-769-  - - 

7IC 

73-J 

!*;? 

— 0.9787 

C.9766 

C.8756 

0.3753 

— -0.8773  

0.8739 

0.8762 

0.8751 

0.8769 

0.8733 

0.8765 

0.8761 

C-.C 

rtlO 

P2i) 

8)0 

- ' ~ C«  36  96  ■ 
0.3680 
0.9328 
C.9260 

— 0.8668  

0.8665 

C.8305 

C.8255 

— — 0.86C2 
0.8612 
0.8285 

85.1 



0*  62^0 
0.8247 

ato 

C.8259 

0.8266 

C.8269 

870 

pro 

C.H287 

0.3366  

0.8296 

0,8295 

0.8301 
0.86C2 

n.  Vf?2 
C.S47C 
0,12^3 
-c.ai  17- 

C. 7962 
0.7757 
C.746? 
-C.696C 
0.6625 
C.5905 
C.5359 
r.6873 
0.6132 
0.  )7nn 
0.32)0 
-0. »703- 
C.2237 
0.1066 
C.  1636 
-0.1178- 
0.C89.1 
0.0627 
•C.OICl 
C.00  75- 
0.0000 
C.OCCO 
C.OOOO 


C.S636 

0,8395 

0.6252 

-O.flOai- 

0.7920 

0.7703 

0.7363 

-0.6038 

0.632! 

0.5801 

0.5286 

-0.6766 

0.6221 

0.36flQ 

0.3120 

0.2105- 

0.2156 

0.1770 

0.1610 

-0.1121- 

0.0863 

0,0553 

0.0268 

-0.0062- 

0.0000 

R.OOOO 


0.6631 

0.636Q 

0.6220 

0.6C63 

0.7653 

0.7666 

0.7263 

0.6735 

0,<217 

0.5656 

0.5163 

0.6656- 

0.6116 

0.3512 

0.^012 

0.2510 

0.2C16 
0.  1651 
0.1353 

0. IC65 

0.C168 

0.0666 

0.CI58 

0.0013 

O.OOCO 

o.cccc 


«^8 


0.8753 
0.8768 
0.8763 
0. 8716 
0.8518 
0.8353 
0.8266 
0.8266 
- 0, 8260 
0. 8255 
0. 8281 
0.8366 
0.3626 
0.3629 
0. 8313 
0. 8153 
- C. 7990 
0.7806 
0.7516 
0. 7062 
0.6529 
0,6009 
0,5692 
0. 6977 
-0.6661 
0.3397 
0. 3363 
0.2803 
0.2326- 
0.  1920 
0. 1555 
0. 1235 
0.0953 
0.0680 
0.0358 
0.0U2 
•0.0000  • 
0.0000 
C.OOOO 


,•  y 


npy*  nespc^slvf  IV.  cipes/  spipf 

— . CIOCE  RESPONSIVITY 

lA^.l')a7^RT  »0  *2  7*^ 


5 3l?27<iF-C4- 
C.OOOO 
0.0205 
C.IC47 

C.2072- 

0,2007 
C.  14  T5 
C.1974 

0.4575- 


440 

C.5156 

450 

0.5625 

460 

0.58B4 

4 7-3 

0.6134 

4 83 

C.6381 

400 

C.6615 

503 

C.6827 

5 1 C 

0.6975 

520 

0.7149 

510 

0.7357 

540 

C. 7584 

<)ia 

fc?0 

■fc  ?C — 
<j4  0 
t’:0 
tf.C 

■f;70 

6“0 

eoo 

700 

-"Tio  — 


-0.7014 
0.1045 
C. 8270 
0. 1559 
‘ O.OH?*.- 

r,.‘)0!2 

0.9002 

0.9099 

-0.9J?l 

o.ono 

0.9120 

C.910I 

-C.9079- 

0.9057 

C.9041 

C.9042 

-0.9064- 

r.9034 

C.9U4 

0.9130 


-C.9I36 


-O.OOOO— 
0.0000 
0,0295 
0.1269 
- 0.2254  - 
0.30I2 
0.3542 
0.40<I2 
-0,4700  “ 
0.5259 
0.5679 
0.5535 
-0.6 19  3- 
0.6429 
0.6660 
0.6855 
-0.7009  - 
0.7196 
0.7402 
0.7630 
-0.7960— 
0.8091 
0.9325 
0.9619 
■0.9870  — 
0.9023 
0.9071 
0.9IU5 
0.9124  - 
0.9131 
0.9122 
0.9096 
-0.9075  - 
0.9053 
C.9041 
0.9046 
■0,9069  — 
0.9093 
0.9121 
0,9139 
-0.9123 — 


-O.COCO 
0.CUC9 
0.C359 
0.1411 
-0.2426- 
0.3117 
C.365C 
0.4151 
--0.4P20- 
O.E358 
0.573C 
0.5565 
-0.6231 
0.6477 
0.67C3 
0.6863 
-0.7042- 
0.7225 
0,7447 
0.7676 
- 0.75C6 
O.e  137 
0.6372 
0.6676 
-0,6510- 
0.5C34 
0.9C79 

C.5I31 
0.5116 
0.5051 
-0.5071  ■ 
0.5C50 
C.504I 
0.5051 
-0.5C72  ■ 
C.505I 
C.5I21 
0.5140 
-0.5111  - 


- C.OOOO- 
0.0061 
0.0578 
C.1686 
0.2595 
0.3223 
C.3757 
0.4314 
-0.4537- 
C.545? 
0.5782 
0.6035 
C.6291 
0.6524 
0.6745 
C.6513 
-0.7C76- 
0.7267 
0.7492 
0.7722 
0.7552- 
0.81S4 
0.8430 
0.8729 
0.8547- 
0.9044 
C.5086> 
0.5114 
0.9128 
C.9130 
C.9111 
C.9087 
C.9067- 
C.9G47 
C.9C41 
0,9055 
0.9076 
0.9098 
0.9131 
0.9140 
C.9100~ 


-0.0000 
0.0127 
0.0817 
0.1883 
0,2754- 
0.3329 
0.3865 
0.4446 
-0. 5049- 
0.5541 
0.5833 
0.6085 
0.6331 
0.6570 
0.6786 
C.6944 
-0.7112- 
0. 7312 
0.7538 
0. 7768 
0.7998 
0. 8231 
0.  .8496 
0. 8779 
0,8981 
0,9053 
0.9093 
0.9118 
0.9130 
0.5129 
0.9106 
0.5083 
0.5062 
0.5045 
C.5041 
0.0060 
0. 9080 
0.9107 
0.9135 
0.5138 
0. 9089 


p-'.,  uf  srr\si  VI  ly,  sph^f 

C^PEKA  CIOnF  RESPriNSIVITV 


l*f-  »c 


-10'*0  - 
10*^0 
IOC 

loro 

-tcro— 

ic;o 
1100 
1110 
ll.-’O  - 
II  <n 
11 'to 
11  bO 


C.007A- 

C.<)034 
C.^048 
C.905A 
— r.doaii- 
C.0752 
r.as85 

n. 8509 
C.14  86- 

C.8481 

0.S504 

C.853C 

C.3595- 

0.8644 

C.8619 

C.8487 

n.8316- 

C.8139 
C. 7903 
0.7553 

C.700B- 

C.6450 

0.5885 

C.5327 

~~C.4773“ 

0.4193 

0.1621 

0.1048 

— 0.2517  - 
0.2057 
C.  1685 
C.1348 

— 0.1058  — 
C.C797 
0.0549 

•0.0263 

— C.CC66  - 

0.0000 

o. OOOO 
C.OOOO 


0.9068- 

0.9027 

0.9056 

0.9047 

0.8935 

0.A713 

0.8560 

0.8503 

0.8483- 

0.8485 

0.8509 

0.8535 

0.8611- 

0.8645 

C.8596 

0.8456 

0.8276- 

0.8101 

0.7843 

0.7445 

0.689  7 - 

0.6337 
0.5772 
0.5216 
— — 0.4657- 
0.4078 
0.3008 
0.2916 

0.2420 

0.1980 

0.1615 

C.12B5 

0.1005  - 

C.0746 

0.0486 

0.0217 

0.C0  37- 

0.0000 

0.0000 


G.9C59 

C.5C20 

C.5C60 

0.9036 

0.8385- 

0.8677 

0.8537 

0.8498 

0.8482 

0.6450 

0.8514 

0.8541 

0.8624 

0.8643 

C.8571 

0.8423 

0.8236  - 

0.8CS8 

C.7777 

0.7-37 

0.6786 

0.6225 

0.5660 

0.51C5 

0.4541- 

0.3563 
0.3356 
0.2627 
— 0.23/5 
fl.}5C< 
0. 1546 
0.1225 

0.0552  - 

0.C656 

0.0425 

0.0174 

0.CC12 

0.0100 

0.C1C0 


|R|  OFSPCNSIVIIVt  C»t>eflt  SPPRF 

_ C#P6P*  Bioce  HeSPONSIVITV 


— , 

370 

3P'» 

-3'^iO 

4CJ 

410 

420 

-430 

440 

450 

4F.0 

-470 

490 
45  C 
500 

-5tO 

52C 

530 

5f’a 

570 

5M0 

“500**“” 

in 

F2C 

-f'.O 

<<■0 
#,50 
tf  0 

-t.  70 

fOO 
#5  0 
700 

7ia 

720 

730 

740 

-750— 


i4550##l— 06- 
C.0C52 
C.CllO 
0.0145 

C.C276 

C.0325 

0.0325 

C.0314 

C.C284- 

n. )245 
C.0209 
0.0165 

C.0I33- 

C.Q140 

0.0152 

0.0159 

0.0147- 

C.0I44 

C.C157 

0.0176 

(J.C193- 

0.0171 

n.oano 

C.C267 

— • •“•0.0331- 

C.03  71 
C.C173 
C.035fl 

0.0309  - 

C.0253 

C.C2I4 

C.0200 

0.CI94- 

0.0199 

0.0210 

C.0220 

C.C217 

0.0233 

0.0154 

C.Q154 

0.0399- 


- 0.0010  - 
0.0061 
0.0123 
0.0214 
- C.0209  - 
0.0326 
0.0324 
0.0311 
-0.0276- 
0.0238 
0.0109 
0.0150 
0.9135- 
0.0143 
0.0154 
0.0156 
-0.0146- 
0.0145 
0.0161 
0.0180 
-0.0191  - 
0.0193 
0.0214 
C.0282 
-0.0343- 
0.0371 
0.0371 
0.035) 
0.0206— 
C.0244 
0.0211 
0.0 1"9 
-0.0194- 
0.0201 
0.0212 
0.0218 
0.0218  - 
0.0239 
0.0134 
0.01H3 
-0.0361- 


0.0020 

0.CC74 

0.C136 

O.CP22 

0.C3CC 

0.0327 

0.0322 

O.C3C7 

O.C2te 

0.0230 

0.C1C5 

0.01*3 

— -—0.0122- 
0.C145 
0.0156 
0.0153 

0.C145- 

0.C146 

0.0K5 

0.0IE2 

0.C150 

0.CIS6 

0.0221 

O.C257 

0.0351 

0.0374 

o.cieo 

0.0347 

0.0284 

O.C235 

0.0208 

0.0157 

0.0154- 

0.0203 

0.0214 

C.C216 

O.C221 

0.0245 

0.0124 

0.0222 

— 0.0353- 


1 


|PI  pr•iP^^<lVI  TV,  SP/PF 

f/PCK*  ClOffc  RFSPMNSIVITV 


► *0  «?  . ♦'l’ 


- /«  R ~ 
770 
7P0 
7‘iC 

-fica — 
aio 
p?c 

3 30 

— 

P50 

EEO 

*70 

-?pfl 

39  0 
910 

-o.?a — 
9J0 
990 
990 

~V60 

970 
930 
9 90 


-C.3905 

c.n?6 

r.l?08 

0. 2599 
-C. 77«0- 

1. saoa 
2.1202 
9.2293 

-9.9612- 
9.2280 
3.3107 
3.0010 
-9,9798- 
9.8093 
3.0190 
2*3519 
-1.2906- 
0.7907 
0.9791 
0.3329 
-0.2539- 
0.  l«>20 
C.  1598 
0.1330 
-0.1157- 
C. 1093 
n.co9n 
0.0873 
-C.CC29 
0.0807 
0.0829 
C.CB71 
-C. 1083  - 
0.1259 
C.1I99 
•0.0576 
-0.0199- 
C.OOOO 
C.OOOO 
0.0000 


-0.0tl9- 
0.1573 
0.1182 
0.3337 
-0.9*07 
1.7?<9 
3.0918 
9.9304 
-9,6297- 
9.1029 
2.3030 
9.0770 
-9. 7876 
9. 8059 
3.6036 
2.0705 
-1.1995- 
0.6669 
0.996  2 
0.3155 
-0.2902 
o.ieio 
C.I501 
0.1291 
-0.1 133  - 
0.102? 
0,0932 
0.0860 
-C.C818 
0.0208 
0.0831 
0.0889 
0.1137  - 
0.1266 
0.1059 
0.0974 
0 .008  1- 
0.0000 
0.0000 


-0.0750 

0.1897 

0.1259 

0. 9>22 

1. C9C9 
1.9892 
3.359C 
9.5862 

-9.5629 
3.99E8 
3.8062 
9.1729 
-9.6623 
9.6622 
2.2965 
1.8218 
-I.C192- 
0.5955 
0.9151 
0.2951 
0,2271 
0,1723 
0.1955 
0.1255 
0.11C9- 
C.  10C2 
0.0517 

n. C895 
■0.0813  ■ 

o. ceic 

0.C829 
0.CE59 
U.1I82 
0.  1269 
C.C927 
0.0281 
0.CC26- 

r.cucc 

O.0.)C0 


in?  *-F<n  N«lvr  TY,  SF/Pf 

- - CPPCPA  CICCC  PfSPONSIVIlV 


— c.aooo- 
0.0128 
C.0245 
C.0366 
— C.0A66- 
C.0525 
C.C493 
0.0434 
-0.0503- 
C.CS47 
0.0610 
0.C42C 
-C.0ol4 
C.1330 
0.2356 
C,145fl 
-C.5656- 
0.6546 
C.5135 
C.2000 
-0,1333- 
C.C833 
C.C4  77 
0.0322 


n.02l3 
-0.C102 
C.CI79 
C.ni99 
C.0252 
C.0297- 
0.0279 
C. 0268 
0.0332 
-0. ?468 
C.C675 
0.1031 
0.1489 
0.1696 


-0.0027- 
0.0152 
0.0267 
0.0389 
-0.0482- 
0.0517 
C.Q489 
0.0485 
-0.051 1- 
0.0558 
0.0545 
0.0436 
-0.0696- 
0.1529 
0.2571 
0.400? 
-0.5939- 
0.6566 
0.4634 
0.2533 
0.1221- 
0.0  751 
0.0423 
0.031  t 
“0.0265- 
0.0234 
0.0221 
0.0211 
-0.0158- 
0.0179 
0.0201 
0.0262 
-0.0304- 
0.0271 
0.0275 
0.0154 
-0.0504- 
0.0724 
0.1171 
0.1546 
-0.1690- 


0.0C53 

o.cm 

g.c2ce 
.0411 
-0.C455 
0.C51C 
0.0426 
0.C467 
-0.0519 
C.C57C 
0.C454 
0.0456 
-0.C754 
0.  1731 
Q.27P8 
0.4493 
-0.6169- 
0.6S34 
0.4162 
0.2192 
-0.1115 
O.C614 
O.C374 
0.C3C1 
0.C2S7- 

um 

0.C2C9 

O.CI64 

0.0161 

0.C2I6 

O.C272 

0.C310 

0.0265 

0.0265 

0.0378 

0.0543 

O.C776 

0.1266 

0,1555 

0.166C 


0.0497 

0.0537 


0.0596 
0.0436 
0.0548 
0.1135 
0.2145 
0. 3232 
0. 5320 
0.6473 
0.5661 
0.  3294 
0.1592 
0. 0921 
0,0537 
0.0314 
0.02P2 
0.0241 
0.0226 
0.0215 
0.0198 
O.OIBO 
0.0106 
0.0241 
0. 0289 
0.0290 
0. 0264 
0.0311 
0.0436 
0.0628 
0.09 75 
0.  1423 
0.1670 
0. 1650 


IM'!E  »-rsnCNSIVIIV,  C/CfH#  SF*I«6 

’ CtPffHi  CinCF  RESPdNSIVnv 


til *'•••14 1 I *C 


- »•»(!  - ■ 
3<0 
370 

■JOfJ 

—5^0 

430 

410 

470 

— 4?0 

44C 

4'50 

460 

-4  70 

440 
4^0 
5 CO 

5*C 

52C 

5'.0 

-•5‘jf! 

56  0 
570 
5’*0 

-S'ln-*- - 

ti'H) 

f.tc 

«:>o 

-t;0 

«4C 

650 

660 

-tic 

650 

too 

700 

7!  3 

7?0 

7’0 

740 


-0.0000- 

C.COOO 

C.OOOO 

0. 6517 
-1.3352- 

1. sort 
2.37C7 
3.4347 

-3.7372- 

5.3367 

5. B007 

6. C062 
-6.3447- 

6.B553 
6.4296 
6.2431 
-1.7230- 
C.3!)70 
0.1693 
C.0054 
-C.C4  69- 
0.0349 
0.0275 
C.r?40 
-‘0.0253- 
0.0326 
C.COOfl 
C.0409 
-0.1467- 
C.292B 
C.4458 
0. 7492 
-C.8661— 
C.6636 
C.3519 
C.!393 
-C.082B  - 
0.0439 
0.03C6 
C.C292 
-0.0264- 


0.0000  - 

C.OOOO 

0.0000 

0.B310 

1.3106  -- 

1.6647 

2.6BH7 

3.4373 

4.1371— 

5.4802 

S.993Q 

6.0633 
6.5063- 

6.7501 

6.7305 

5.0633 
1.350  2— 

0.3125 

0.1520 

0.0046 

0.0441 

0.0  130 
0.0266 
0.0237 

0.026  3 — 

0.0237 
0.0}  17 
0.0535 

0,1754- 

C.3279 
0.5217 
0.7B72 
- — 0.6676  — 
0.5933 
0.3015 
0.1266 

0.0737  — 

0.-3  382 
C.0304 
0.02B7 
0.0231 — 


-0.0)00 

O.COCO 

0. C5E6 
0l9E90 

-1.2267- 

1. G290 
2.9424 
3.46E3 

-4.49E5- 
5.607 
5.9CS7 
6.1296 
-6.6125 
6.6546 
6.676  3 
4.C5C6 
-1.C293  - 
0.245C 
0.1313 
0.0728 
“0.C4I5 
O.C3I4 
0.C259 
O.C238 
-0.0215- 
0.0}10 
0.0)59 
0.0662 
-0.2C43 
0.3522 
O.50S9 
O.fllSl 
-0.6616- 
0.5211 
0.2551 
0.1146 
0.0652 
0.fl?21 
0.03C2 
0.0262 
0.02C2- 


- C.OOQO- 
C.OCOC 
0.2286 
1.1262 

- U3603- 
2.0029 
3.1555 
3.5156 

-4.8191- 

5.7185 

5.9287 

6.2056 

6.7204- 

6.569C 

6.8395 

3.1485 

-0.7631- 
0.2049 
0.1228 
C. 06.39 
0.C39I  ■ 
0.0299 
0.0251 
0.0240 
0.0289  - 
C.0I23 

8.0221 
.0902 
0.2336- 
C.3fl38 
C.65S6 
0-S414 
C.8I5E- 
0.46.48 
0.2127 
0.1033 
0.0574- 
0,0308 
0.C259 
0.0277 
0,0177- 


■0.  0000- 
Q. 0000 
0.4509 
1.2426 
-1.4204- 
2.1837 
3.3192 
3,59')5 
-5.0987- 
5.8128 
5. 9621 
6. 2906 
6.8078- 
6.4931 
6.6326 
2.3698 
- 0.  5490- 
0.1866 
0.1091 
0.0549 
0.0369  - 
0.0286 
0.0244 
0.0245 
■0.0306— 
0.0100 
0.0304 
0.  1183 
0.2631 
0.4147 
0.7035 
0.8575 
0.7377- 
0.4065 
0. 1739 
0.  0927 
0.0503 
D.0307 
0. C296 
0,0271 
0.0156- 


I 

; 


Bl'JF  RL-SrCNSivnVt  CJK£P/<  SF/MIF 

— - - - ~ - CFPERA  DICDF  OESPONSIVITV 


NV) 


^itrr- 

77C 

7'iO 

7'C 

-£c:f! — 
PIT 
S?0 

~p/,ry— 
e-jC 
ef.c 
S70 
-fi.'iO"  - 
C'iO 
«?  :ja 
SIC 

-s?o- — 
S30 
S'.O 
nr,] 

-era: — 
nro 
nnn 
soo 


-C.CI40- 
C.OI  u 
C.  0.1 1 7 
C.0SS2 
-C.fifcC?- 
C.0325 
C.Cl 17 
C.0075 
-C.C073- 
C.C072 
0,0042 
0.0040 
-C.QI4C- 
G.C240 
0.0105 
C.C230 
-C.0207- 
0.0213 
C.02fl9 
0.C472 
-0. 1007- 
C. 1116 

c. lies 


anT~~~~  '“"O. 

m 8: 

0 to  0. 

IC60'  ■ " 0. 

10-50  C. 

1063  0. 

IC7C  C. 

10*10 — 0, 

1090  0. 

100  c. 

no  0. 

12C  C. 

no  c, 

.140  0. 

150  0. 

-0.0127 
0.0123 
0.0176 
0.0566 
- 0.0539 
0.0200 
0.0110 
0.0074 
-0.0073- 
0.0063 
0.0040 
0.0055 
-0.0165  - 
0.0263 
0.0206 
0.0221 
-0.0200- 
0.0221 
0.0313 
0.0505 
-n.lQoo- 
0.1376 
0.1270 
0.1111 
■0.00H4- 
0.0H72 
0.0060 
o.oai  / 

0.1300 
0.3304 
0.703  3 
0.0296 
-0.9314- 
0.aZ6| 
0.6120 
0.2741 
0.0470 
0.0000 
o.ooon 


-0.0119 

0.0134 

O.C427 

oioets 

-o.C4eo 

0.0239 
C.CC66 
0.0C74 
-O.OC73 
0.CC55 
0.0C40 
0.0C6  3 
0.016S 
0.0277 
0.0269 
0.02K 
-0.0213- 
0.0231 
O.C3*C 
0.07IC 
-0. 1164 
0.  14C8 
C.1233 
0.  1067 
0.CS45- 
O.C87* 
0.  JOI* 

o.ce!s 
0.  15IC 
0.4165 
0.7653 
0.5537 
0.9167 
0.7560 
0.5366 
0.2157 
-C.0144 
O.CJCO 
0.01C0 


0.0114 
0.0175 
C.0472 
0.0597 
0.0425 
0.0202 
0.0C75 
0.0074 
0,0072- 
0.0049 
0.0042 
0.00B3 
C.O’ll 
0.0230 
0.0254 
C.C205 
■0.0213- 
0.0247 
C.0386 
0.0017 
C.1229 
0.1397 
0.1190 
0.  1066 
C.C515 - 
■ 0.0035 
0.0901 
0.CB9R 
0.1757 
0.5014 
0.0164 
0.9617 
0.0573  - 
0.7649 
0.4645 
0.1706 
0.0000- 
0.0000 
C.COOO 


1^0 

‘fO 

270 

l‘tO 

V:->- 

iiCC 

n 

« <0 

4''.  a 
«tin 
0 

*fio 

5i30 

*51f) 

?0 

5^.0 

— o*;o 

*:f(l 
S f(i 
■>!  0 

— 5'>a“ 

600 

610 

6;o 

1 50 

<•'.0 

6/0 

670 

6^0 

600 

700 

Tie 

7>0 

lid 

7/;a 

- — 7*>0 


-- 0.0000  ■ 
0.0165 

,o.o?5n 

0.0325 

-0.0366 

C.C6C6 

C.06A3 

0.<3601 

-e.u67a 

0.C656 
0.0600 
C.Cf.79 
-c.oooa 
0.1575 
C.SlCfl 
2.3562 
-3.6331- 
6. lAOO 
5.2616 
6. 57  BO 
-7.  3653  - 
7. 13&7 
6.«'>70fi 
1.3020 
-C.6637 - 
0.66B0 
C.6622 
C.  1502 
0.0765  " 
C.C652 
0.C335 
0.0351 
-0.0625  - 
C.0639 
C.0632 
0.0601 
f.0326  - 
0.0257 
C.0I76 
0.0117 
-0.0113- 


- 0.0032  — 
0.0170 
0.0277 
0.0333 

-0.03  76 
C.0613 
0.0650 
0.0689 

-C.0675 

0.0509 
0.050  7 
0.0726 

-0.1091 

0.1073 

0.9566 

2.6262 

-3.5386 

6.6261 

5.7136 

7.0565 

-7.6fc27 

7.0107 

3.7833 

1.1163 

-0.6673 

0.6’59 

0.1706 

0.1262 

- 0.0701  “ 
0.0652 
0.0360 
0.0600 
0.0625- — 
0.0660 
0.0627 
0.0385 

-C.0309 

0.0266 
0.0160 
0.0112 
-0.0130 


-0.0062 
9.CI56 
U.025« 
O.C262 
— O.C362 
O.C621 
0.C656 
0.C656 
— C.C6i* 
0.0527 
0.06C3 
C.C/7B 
--0.1196 
O.U7< 
1.365C 
2.8650 
—3.6667 
6.6561 
6.1116 
7.1516 
— 7.50CC  - 
6.7256 
2.63<6 
0.5577 

— 0.6615- 
0.5565 
0.3C53 
0.1065 

- 0.0662 
0.C616 
0.C360 
0.06C7 

—0.0633 
O.G635 
O.C622 
0.0369 
— 0.0256  - 
0.0233 
0.0166 
0.CIC5 
-0.0167  " 


- 0.0091 
0.0217 
0.0307 
0.0350 

- 0.C390 
0.0628 
G.0666 
0.0696 

“0.0678- 

0.0567 

0.0619 

0.0961 

- C.1238 
0.1387 
1.7622 
3.0520 

- 3.6168- 
6.8666 
6.6536 
7.2662 

- 7.6566 
6.2562 
2.1608 
C. 8263 

- 0.6869- 
0.5576 
0.2630 
0.0907 
0.0587  ■ 
C.C386 
C.0371 
0.0616 

■ C.0636- 
0.0638 
0.0616 
0.0353 

■ 0.0282- 
0.0216 
0.0136 
0.0108 
0.0165- 


4 


> I*  ■••itir—nr 


t*<r'  I 'eoB  -»- 


r.3:  FN  'JrsrCNStVITVf 


Ctffft  %OM9P 

- CIOUE  RFSPHNSIViTV 


LA*'- KF| 


-0.01V9- 
C.0286 
0.nV35 
C.C554 
-C.C551 
C.02P3 
C.0102 
0.0043 
-0.0042- 
r.004t 
C.0031 
C.G033 
-0.002/ 
0.C043 
0.0113 
C.0349 
-C.C502- 
C.0517 
0,0466 
0.C427 
-0.0305  - 
0.1326 
C.0665 
C. 1056 
■0. 1240- 
0. 1020 
0. CMN4 
0.0727 
C.0730- 
C.l06a 
n.  1049 
0.2834 
“0.4082- 
0.6071 
0. 7072 
■C. 3403 
0.0P52  - 
0. CCOO 
C.OOOO 
C.0002 


-0.0217- 
0.0303 
0.0469 
0.0563 
0.0400 
0.0240 
0.0076 
0.0043 
-O .0042- 
0.00  30 
0.0031 
0.0035 
-0.0025 
0.0052 
0.0167 
0.0397 
-0.0523- 
0.0505 
0.0457 
0.0392 
-0.0219 
O.OSA'* 
0.0759 
0.1111 
0.1107 
0.0986 
0.0868 
0.O70  I 
-0.0771  - 
0.1207 
0.202.1 
0.3056 
-0.5490- 
0.7052 
0.6240 
0.2797 
-0.0484- 
0.0000 
0.0000 


-0.0224 
0.C32I 
0.0452 
0.C567 
-0.0423 
0.02C1 
0.CC53 
0.CC43 
-0.0042 
O.CC36 
0.CC31 
0.0C27 
0.CC21 
U.CC6  4 
0.0217 
O.C421 
-0.0525 
0.0455 
0.0449 
0.0362 
0.0257 
O.C  37* 
0.CE46 
0.11*7 
0.  1 147  - 
0.o«;** 
0.0657 
0.07f  C 
0.082* 
0.12*5 
0.2217 
0.3267 
-0.5543 
0.7152 
0.5466 
0.2249 
-0.0151 
O.CCCO 
O.CICO 


- 0.0251- 
0.0353 
0.0521 
0.0567 

- 0.0380- 
0.0165 
0.0043 
0.C043 
0.0042 
0.0034 
0.0031 
0.0035 
0.0030- 
0.0079 
0.0265 
C.0451 
0.0540- 
0.0485 
C.0441 
C.0337 
0.0300 
0.0450 
0.0925 
0.1195 
C.llOl  - 
C.0927 
0.0821 
0.0665 
0.0H92 
O.lSll 
0.2414 
0.3753 
0.6317  - 
0.7196 
C.4737 
0.1734 
0.0000- 
C.OOOC 
0.0000 


0.0269- 
0.0397 
0.0540 
0.0561 
0.0330- 
0.0132 
0.0043 
0.0042 
0.0042- 
0.0032 
0.0032 
0.0030 
0.C035 
0.C095 
0.  0308 
0. 0478 
0.0520- 
0.0475 
0.0434 
0.0-319 
0.0311 
0.0562 
0,0994 
0.1226 
0. 1059 
C.  0903 
0.0767 
0.0703 
0.  09  74 
0. 1675 
0.2620 
0.4395 
0.6634 
0. 7159 
0.4041 
0.1276 

o.ooon 
C.OOOO 
C.  0000 


lY#  SF/>f 

— ciore  RESPONSivirv- 


L4«<Hr)A|M«|  *0 


— risO-- 
360 
370 

- 3‘)0“ 

<if'0 

410 

430 

-43*7 — 
440 
4*;o 
460 

-4  70  - 
4 SO 
460 
*^00 

-510 

5?0 

530 

540 

-560 

5t  0 
570 
5-0 

“5'70 

f.ra 

MO 
t?o 
-too  - 

fc4  0 
f 51 
fcO 

-t  70 

fcSO 
fc'iO 
70  C 

-710 

7?0 
7?0 
74  0 
750 


-i3C4434P-C5- 

0.0014 

0.0050 

r.014l 

0.0?39- 

C. 0200 
C.C208 
C.0287 

0.0250- 

0.0224 

0.C191 

0.0157 

0.01 30- 

C.OI 12 
0.0103 
C.OIOI 

— C.C116- 

0.0129 

0.0116 

0.0112 

0.C152  - 

0.01 33 
C.03S9 
C.C947 

0.3268  • 

0.11554 
1,7605 
2.  74  08 

3. 160C  - 

2.  86  79 
2.6057 
2.70  ri 

2.7H21  - 

2.0156 

3,0622 

2.6585 

2.  1329  - 

1.6415 

0.8065 

0.4562 

C.34  80- 


- C.OOOl- 
0.0019 
0 .OiJfjO 
C.0I64 

-0.0254 
0.0209 
C.0296' 
0.0283 
-0.0252- 
C.02I8 
0.0184 
0.0151 
-0.0126- 
0.0 1 10 
0.0102 
0.0104 
-0.01  19 
0.0131 
0.0112 
0.0117 
-0.0128  - 
0.0159 
0.0421 
0.1168 
-0.4017“ 
1.0271 
i.987[ 
2.89  31 

- 3.09R  7 - 
2.7854 
2.6235 
2.7237 

-2.7884  - 
2 .99  2 1 
2.9476 
2.4790 
2.0772“ 
1.4648 
0.7177 
0.4326 
0,3353  - 


0.C0C3- 
0.002* 
O.OC71 
O.CI65 
-0.0267 
0.C259 
0.C254 
0.0260 
-0.0245 
0.C2I1 
0.C17? 
0.0145 
-O.C122- 
C.C1C7 
0.0101 
0.C1C7 
-C.C122 
0.0133 
0.C1C5 
0.C123 
0.0115 
O.C155 
C.C51Q 
0.1511 
-0.4527- 
1.2C26 
2.2031 
3.0119 
”3.0367 
2.7151 
2.6‘CO 
2.7165 
-2.6046 
3. 0456 
2.84(0 
2.3567 
2.C  )C9  - 
1.2778 
0.6:77 
0.4  ICO 
-0.3223 


4 


I 

I 


oen  PESPCNSI VI  TV,  Cfffdt  SPtff 

— — - - - f -mere  p.ESPONSiwiTv 


♦ C 

- 

■ 0.2910“ 

770 

C.2056 

72C 

C.1570 

790 

0. 1506 

f'jO  - - — 

— C.1197  -- 

910 

C.C77C 

C.0592 

F.30 

0.0367 

920  - 0. 

930  C. 

950  0. 

950  C. 

t. 

9M  0. 

9°3  0. 

999  0. 

1 

0 3 3 C . 

CIO  n. 

02  0 0. 

OiO  c. 

in'tC"  •'  c. 

IT50  0. 

IC.'iC  C. 

IC70  0. 

to ’9  0. 

C90  C. 

100  0. 

1119  -C. 

12  0 . 

139  . C. 

151  0. 

ISO  C. 

C.C341 

n,0322 

n.t)340 

C.C325 

0.02<i7 

0.0151 

C.0083 

C.CC60 


.0164 


0.2665 
0.IA65 
0.1552 
0.1369 
0.1093 
0.0702 
0.053R 
0.0361 
- 0.0337 
0.0323 
0.0339 
0.0310 
-0.0225 
0.0135 
0.0073 
0.0057 
-0.0056- 
0.0061 
0.0075 
0.0073 
-0.0052- 
0 .005  2 
0.0050 
0.0051 
“0.00B6 - 
0.0  152 
0.0135 
0.0155 
0.0117 
0.0039 
0.007? 
0.0060 
-0.006  2- 
0.0061 
0.0059 
0.0021 
•C.0006- 
0 .0000 
0.0000 


-0.2515 

0.17C2 

0.1512 

0.1327 

- 0.1CC5 
0.C65C 
0.C5C0 
fl.C356 

- 0.0323 
0.C233 
O.C320 
0.C31C 

- 0.02C5 
U.C120 
O.CC73 
0.0055 

--0.0056 - 
0.0C65 
O.OC77 
O.OC69 
-0.CC55 
0.0C51 
0.0051 
O.OC55 
-c.c 1C2 - 
0.0161 
0.0167 
0.0156 
-•  0.0  I 10 
O.CC65 
0.CC69 
0.0056 
-O.OC62 
0.006C 
O.CC52 
C.0C17 
~ 0.09C1 
fl.COCO 
C.GCICO 


0.2362 
0.1617 
0.1590 
0.1292 
C.0921 
0.0592 
0.0379 
0.0351 
C.0329- 
C.C337 
0.0335 
0.C295 
0.0186  - 
0.0107 
C.0C69 
0.0051 
-0.0C59- 
0.0C66 
C.007B 
0.0065 
0.C057 
0.C050 
0.0053 
C.CC59 
0.0116  - 
0.0169 
0.0163 
0.0139 
0.01v>5  • 
C.0082 
0.C066 
0.0059 
0.0062- 
0.0059 
C.0036 
0.0013 
C.OOOO- 
0.0000 
G.OOOO 


0.2205 
0.1595 
0.1555 
0. 1236 
0.0953 
0.0529 
0.33  73 
0.0356 
0.0326 
0.0339 
0.0331 
0.0270 
0.016A 
0.0095 
0.0065 
0.0059 
0.0053 
0.0071 
0.  0078 
0.0059 
C.C055 
0.0050 
0.0055 
0.0065 
0.0129 
0.0175 
0.0173 
0.0131 
0.0090 
0.00  79 
0.0C65 
0.0060 
0.0062 
0.0057 
0.0031 
0.0010 
C.OOOO 
0.0000 
0. 0000 


‘ 

( 

5 

68 

I 

[ 

1 

Crv'»iFTE  CPFICat  SVSUf»— 


WINrnwiZ).  MKRCH.  LFNS  IFC3*I 

cirrr-  mesponsivitv 


i*K .OAcnp) 


— itn 

'70 

1^.0 

— - 

AOO 

«IC 

',10 

— A ;0 

C 

«so 

-VivO 

— ^70 

*0 
<4  If) 

5J0 

— 610 

5’C 

6?Q 

5^0 

— e.g 

6. '  n 
670 
5-0 

•“6-;o 

(ikO 

6?0 

— 7.TC 

e-.o 

7.  so 
f 'jC 

— trc 

4H0 

7.:c 

T'O 

-Tl-T 

1?0 

liO 

741 

— 76C 


-O.'iHOA 
C.7ifl06 
C. SHC6 
0.IS7H1 
-n.ofiio- 
C.ftflOF. 
0.S944 
C. 7066 
-0.7161- 
0. 7?63 
C.73PA 
0.7623 
-C.7600- 
C. 

0.7576 
C.  76  00 
-C.7616- 
O,  7636 
C. 7676 
C.7712 
C.7717  - 
0. 7666 
C.  7610 
0.  7603 
-C. 7606- 
C.  76  01 
0. 7611 
0.  7661 
-C.76I3 - 
0.7379 
0. 732a 
C. 7751 
-0.7172- 
C. 7009 
C. 7006 
0.6919 
-0,6840 
0.6764 
0.6661 
0.6661 
-0.6458  - 


0.6806- 
C.6806 
0.6806 
0.6775 
0.6772 
0.6836 
0.6070 
0.7088 
-0.7177- 
0.7269 
0.7346 
0.7440 
-0.7612 
0.7652 
0.75B0 
0.7603 
-0.7620- 
0.7640 
0.7686 
0.7716 
-0.7703- 
0.7644 
0.7603 
0.7605 
-0i760  1- 
0.75.65 
0.7498 
0.7440 
-C.7408- 
0.7370 
C.7313 
0.7235 
0.7156- 
C.7072 
0.6987 
0.6904 
■0.6H23 
0.6736 
0.6641 
0.6541 
-0.6435- 


-P.6PC6 

o.eeC6 
0.6CC6 
0.6770 
-C.6778 
C.et63 
0.7"66 
C.7110 
-0.7194 
0.7215 
0.1366 
0. 1456 
C.1524 
0.  1658 
0.7565 
C.76C6 
-C.7624 
0.164* 
C.76S5 
c.iiie 
-0.16*0 
C.7635 
0.1567 
C. 76C6 
-0.7567- 
0.7  = *2 
0. 7466 
0. 7430 
U. 74C1 
0.1360 
C.7267 
0.1220 
-0.1136 
0.1C55 
0.697G 

o.6i*ea 

-0.66C7 

0.6718 

0.6621 

0.6520 

-0.6413 


0,6806 

C.6806 

C.6800 

0.6768 

C.6785- 

0.6891 

C.70I9 

C.7128 

C.721C- 

0.7292 

0.7386 

0.7471 

0.7533 

C.7564 

0.7590 

C.76»C9 

0.7627 

0.7653 

C.77C2 

0.7719 

C.7678- 

C.7626 

0.7597 

0.7606 

0.7593- 

C.7538 

0.7474 

0.7423 

0.7395- 

0.7350 

C.7282 

0.7204 

0.7123- 

C.7C38 

C.6953 

0.6073 

0.6789- 

0.6699 

C.66G1 

0.6500 

C.6390- 


0.6806- 
C.  6806 
0.6790 
0,6767 
0. 6795 
0.6918 
0.  7043 
0.7145 
0.7226- 
0.7308 
0. 7405 
0. 7486 
0.7540- 
0.  7569 
0. 7595 
0. 7613 
0.7632 
0. 7666 
0.7708 
0.  7719 
0.  7666  - 
C.761B 
0. 7600 
r. 7605 
0. 7587- 
0.7524 
0.7462 
0.7418 
C.  7387  • 
0. 7339 
0. 7266 
0.  71 88 
0.7106 
0.7021 
0.6936 
0.6856 
0,6772- 
C. 6680 
0.6581 
0.6479 
0.0366  - 


• 1 -n— rr 


C.l-'-'Lf  Tf  C(»T»C4l  SYSTft'— I 


WI^CCMl?t.  »>I^RrF.  lens  (FC3«I 
C4«EP«  cicrt  RfSPONSIVITV  - - 


LA^’  ^riAINKI 


7'.C  - 

77Q 

7^3 

7'.0 

1>,)0  - - 

aio 

e?o 

fiJO 

64  C 

8SO 

eco 

67C 

1).;0 

900 

910 

9^*0 

SIC 

940 

«5S0 

*iCO 

07J 

S'iC 


lOif) 
— lO'.rt- 
IC50 
ICf.O 
!0  70 

— ic!ia- 
1090 
1100 
n 10 

— ii?5- 

ino 

mo 

114C 


-♦'.6346- 
C.6230 
C.6l2t 
0.4014 
-C.SSOi- 
0.S892 
O.Sfl53 
C.SUOQ 
-C.S7S7- 
C.S745 
0.5789 
C.5833 
-C.5873- 
C.59I6 
C.5970 
C.6C43 
-C.6118- 
C.6204 
0.6288 
C.6359 
-C.<»4IC- 
C.6456 
0.6'#S2 
C.6526 
-C.656 J- 
0.5631 
C. 7*663 
C.6626 
-0.7,570- 
0.6546 
C.65'J5 
0.5617 
-C.6640- 
C.6657 
0.667,8 
■C.6668 
-C.67  68  - 

0.'i6(>8 

C.6768 

C.6668 


0.6324- 
0.6216 
0.6098 
0.5995 
-0.59  24  - 
0.5884 
0.5845 
0.5789 
-^0.5752  — 
0.5754 
0.5797 
0.5842 
-0.5881- 
0.S926 
0.5984 
0.6058 
-0.613>— 
0.6222 
0.6304 
0.6370 
•0,6420  — 
0.6464 
0.6499 
0.6533 
‘0.6579  - 
0.6640 
0 .6666 
0.6612 
-0.6663  - 
0.6554 
0.6592 
0.67,22 
0.6644 — 
0.667,0 
0.6668 
0.6668 
0.6668  - 
0.6668 
0.6660 


-0.63C2 
0.6155 
0.6C15 
0.5578 
-0.5916 
0.5876 
0,5826 
0.5779 
0.5748 
0.5762 
C.58C6 
0.5851 
-0.5365 
C.S5I6 
0.5759 
0.6C73 
-0.6149 
0.6225 
0.6318 
0.6 38C 
-0,6425 
0.6473 
C.65C6 
0.6S4C 
C.6554- 
0.6648 
0.6666 
a.66C0 
17.6557 
0.6563 
0.6558 
0.6627 
-0.6649  - 
0.6662 
0.6668 
0.6668 
0.6668- 
0.6668 
0.6668 


0.62SI 
C.6172 
0.6054 
0.5962 
C.5908- 
0.5868 
0.5G26 
C.5770 
0.5746- 
C.5771 
0.5815 
0.5859 
0.5897 ■ 
0,5947 
0.6013 
0,6088 
0.6166- 
0.6756 
0.6333 
0,6390 
0.6436 
0.6480 
0.6512 
0.6548 
0.6608- 
0.67,55 
0.6658 
0.6589 
0.6552- 
C.657C 
0.6605 
0.6632 
0.6651- 
C. 67,64 
C . 6668 
0.6668 
0.6668- 
0.6668 
0.6668 


-0.  6259- 
0.6146 
0.6033 
0. 5946 
0,5900- 
0.5860 
0.5813 
0. 5763 
-0.5745- 
0.5780 
C.5824 
0.5666 
0,5906 
0,5958 
0. 6028 
0.6103 
0.6185 
0.62  73 
0.6346 
0. 6400 
0.6447 
0.6486 
0.6519 
0.6555 
0.6620- 
0.6660 
0.  6641 
0.6579 
0.654B- 
0.6578 
0.661 1 
0. 6636 
-0. 6654- 
0.6666 
O. 6668 
C. 6669 
0.6668 
0. 6660 
0. 6668 


■rr— 


f*-<i  •^^s‘'r^sIvl  IV,  cffpf  ff3f 

“ t/fEPA  CICCfc  RESPONSIVITY 


J70 

1 13 

- 3-1C-- 
^.■>0 

410 

4^0 

-410 

440 

4t»g 

41,0 

-4f0 

4oC 
4^,0 
? 70 

-510 

520 

531 

540 

-553 

5cO 
570 
5 >0 

-•son—  • 

f *0 
1. 10 

i?'i 

640 
f 50 
(60 

-f  70 

f,)’C 

E‘70 

700 

720 
7?C 
74  0 

-750 


3C7S51f-C4 
C.OOOO 
0.1247 
C.1579 
- — C.114I 

0.4230 

C.4453. 

C.4751 

0.5196- 

C.5635' 
C.6I  13 
C.6450 

0.6759- 

C.702C 

0.7254 

9.7452 

■ C.7695- 

C.7913 
0. 5135 
0.5364 

r.5603- 

O.SP35 

C.50A7 

C.9400 

...  . n.6731  - 

o.'iorts 

1.0127 

1.9? 40 

1.0366  ■ 

1. 0457 
1.9590 
1.0456 

1 .0414- 

1.9357 

1.0311 

1.0304 

I .9392  - 

1.043H 

1.0416 

1.0366 

1.0323- 


-C.OOOO- 
0.0000 
0.0378 
0.1931 
-0.3396 
0.4269 
0.4506 
0.4820 
-0.5298- 
0.5775 
0.6133 
0.6514 
0.6817 
0.7067 
0.7300 
0.7524 
-0.7738  - 
0.7957 
0.8IB0 
C.34H 
- 0.8648 
0.3P93 
0.9140 
0.9478 
-C .9788- 
1.0015 
1.0153 
1.0279 
-1.0383- 
I .0470 
1.0491 
1 .0447 
1.0406 
1.9345 
1.0307 
1.0325 
■1.9495 ■ 
1.0442 
1 .04(,-9 
1.0357 
1.0317- 


-O.flOCO 

o.cocc 

o.o;2e 

0.2262 

0.3632 

0.4310 

0.4563 

0.4652 

-0.5355 

0.5864 

0.6251 

0.6577 

-0.6873 

0.7114 

0.7346 

0.7566 

-0.77E1- 

0.Q9C2 

0.8225 

C.84‘5 

0.8653 

0.8533 

G.5154 

0. 9546 
-0.5641 

1. CC44 

I .one 

I.C251 
1.C4C8- 
1.C4EC 
1.0482 
1.C435 
-1.C355- 
1.0334 
1.C3C4 
1.C344 
-1.9416 
1.G444 
1.C355 
1.0348 
1.0312  - 


0.C00C- 

0.0044 

0.C814 

0.2575 

C.3850- 

0.4355 

0.4622 

0.4983 

0.5456- 

0.5949 

C.6319 

0.6635 

0.6925- 

0.7161 

0.7391 

C.7609 

C.7825- 

0.8046 

0.8271 

0.8506 

0.8740- 

0.8983 

C.926C 

0. 9610 
-0.9892- 

1.0072 

1.0202 

1.0316 

1.0427- 

1.0489 

1.0473 

1.0431 

1.0386- 

1.0325 

1.0302 

1.0362 

1.0425- 

1.0435 

1. C305 


0.0000- 
0.0136 
C.  1207 
0.2867 

- 0.4049- 
0.4402 
C. 4685 
C.5C91 

0. 5592  - 

0. 6032 
0.63  85 
0.6699 

- 0.6973- 
0.7208 
0. 7437 
0. 7652 

— 0. 7869- 
0. 8090 
0.8317 
0.8555 

- 0.8787 
0.9035 
0.9335 

0. 9672 

- 0.9940  - 

1.  CICO 
1.9226 
1.0342 

- 1.0443  - 
1.0495 
1.0464 
1.0422 

- 1.0371- 
1.0317 
1.0302 
1.0378 

— 1.94  32  - 
1.0427 
1.0375 


•'3IJMNH1 

♦ 0 

760 

-1.0294 

1 

770 

1.3261 

1 

760 

1.0228 

1 

7.0 

nao - 

1.01.59 

-1.9139 

1 

, 

,0Zfl8 

.0254 


P70 

~eacr—  ■ 
e^Q 
900 

910 

930 
94  C 
950 

-960— • 
97C 

C a 

990 

I COO* — 


IC  tC 
-104  0" 
1050 
ICf  0 
10/0 
-10?0~- 
1C‘-C 
HOC 

itio 

-1U*0- 
11  10 
1140 
1150 


i.riom 

I.OOIO 

0. 9024 

— C.9B43- 
C.9819 
C.9907 
C.9978 
— 1.0C67- 
1.0120 

1. cono 

C.9896 
— C. 9485- 
0.9512 
C.92  84 
C.9904 

— 0.3247 
0.7409 
0.7029 
0.4454 

— C.5«'J6- 
0.51  16 
0.4413 
C.3717 

— 0.  J073-- 
0.2630 
0.20«2 
0. 1688 

-0.1331- 
C.1005 
0.0696 
•0..)334 
— C.00R4- 
C.OOOfl 

r.oooo 

c.ccoo 


1.0069 
1.0006 
C.9904 
-C.9834- 
0.9838 
0,9923 
0.9991 
-1.0085 
1.0120 
1.0047 
0,9366 
-0.9641- 
0.9478 
0.9220 
0.8772 
-0.3118 
0.7484 
0.6918 
0.6335 
0 .5691- 
0.4973 
0.4276 
C.36«2 
-0.2962 
0.2439 
0.2008 
0.1611 
-0.1364- 
C.0942 
0.0615 
0.0276 
0.0C4  7- 
0.0000 
0.0000 


— 1.CS81- 
I.C247 
1.0214 
1.0170 
— 1.0116 
1.CC56 
0.9953 
0,93f5 

— 0.5827 
C.5656 

0. 5528 

1. CCC2 
— 1.C055 

1.0116 
l.COll 
0.5815 
-0.5555- 
0.5438 
0.5150 
0.6635 
-0.7985 
0.7260 
0.66C5 
0.6213 
-C.5547- 
0.4832 
0.4140 
0.345U 
“ 0.2845  - 
0.2351 
0.1526 
0.1536 

- 0.1159 
0.C38C 
O.C538 
C.C22C 

-0.CC14 

O.OOCfl 

O.Ci-.CO 


- 1.0275  — 
1.0241 
1.02C6 
1.0160 
1.0105  — 
1.C044 
C.9973 
0.9369 
C.9B22 — 
0.9874 

0. 9952 

1. CC21 
1,0110 — 
1.G108 
C.9973 
C.9772 

-0.9563 — 
C.9393 
0.9074  > 
0.8508 
0.7662  — 
C.7245 
0.6690 
0.6090 
0.5402  — 
0.4691 
C.4000 
0.3322 
0*2739  — 
0.226.3 
C.L845 
0.1465 

0.1134 

C.C818 

0.0466 

0.0170 

0.0000 

0.0000  . 

C.OOOO 


BH?  RESPrNSI  VI  lY,  EC?# 

C#»»fKA  CICIE  RtSPCBSIVITV 

LA^'O^INMl  *0  ♦?  , *4 


-'S  -'T  “ 

3f  0 

3 7(1 

3- :n  . 

-•»v0 

4 30 
41Q 
4 ?fl 

-A3S-— 

440 

450 

47.0 

-47C — 

4 30 

4- 50 
500 

-510 

5?0 

*30 

*40 

-«;o— 

5'0 

*■'0 

5 ’0 
■ •"•0 

i 10 
1:10 
6/n 

-f'ft 

6.0 
7. -no 
tio 

-6  70 

6-<0 
6'*0 
700 
710  - 
7.  1 
730 
740 

-750- — 


i42So07h-04- 
C.  07100 
C.C255 
0.1447 
- - - 2,.^‘M? 
C.3052 
C.4201 
C.45U 

C.4934- 

0.53S4 

0.5015 

C.A105 

0.7j533- 

c.<sei3 

0.7051 

0.7267 

C.  74  31- 

0.76  1C 
C. 7B09 

n.no22 

^C.P243  - 

0. 3450 
0.3653 
C.  P‘597 
- 0.931 7- 
71. '1562 
C.  VliOO 
0.5756 

C.5557 

r.‘7957 

n.ocqfl 

C.')930  " 

C.9<ill 

0.5«3<» 

0.5910 

0.9ft  79- 

0.9915 
0.9699 
C.5B59 
1).9«22- 


0.07100- 
C.OOOO 
0.037ft 
O.lftll 
0.31O9- 
0.3597 
0.4258 
0.4581 
-0.5029- 
C, 54ft  I 
0.5S94 
0.6266 
- 0,6596- 
0.667.2 
0.7096 
0.7293 
-0.7466  - 
0.764ft 
0.7B51 
0.0066 
-0.023  3- 
0.3494 
0.11733 
C.5C67 
•«.9>72 
n.«1539 
0.9713 
0.9815 
0,9904- 
C.996  7 
0.9999 
0,9996 
'0.9974  - 
0.9893 
0.9ft  30 
C.«ift27 
0.9B39- 
0.9910 
0.99*70 
0.9051 
-0.9818- 


- O.COTIO 
O.COCC 
0.C5I5 
0.2118 
-C.3350- 
0.4C44 
0.4318 
C.4653 
-0.5122- 
0.5*67 
0.5571 
0.613* 
-0.6656- 
C.65U 
0.7 14C 
0.7130 
-C.75C1  - 
C.7666 
0. 7651 
0.6IIC 
-0.6323 
0.6*40 
0.876* 
C.5I ‘4 
• 0.5424- 
0.9616 
C.5735 

0. 9K33 
■C.9S19 

C.5977 

1. QICO 
0.9553 

-C.9567- 
0.9677 
0.5622 
0.5642 
-r.9859 
0.5519 
0.5  162 
C.5644 
-0.9814- 


p.  ! . VI TY,  rrje 

t<P£B«  CICCE 


RfSPONSIVITY  --  — 


I a-' »oai  <>>')  fO 


2i>0 

-i  in 

- ■ 

‘.cn 

'tlQ 

421 

-4J0 

440 

451 

4i^C 

-470--- 

4i’0 

4'/0 

*?0.1 

-510 

5?a 

510 

540 

-55  0 

5<'C  . 
570 

5.>0 

*5')0 

^00 

/■lO 

t to 

-f,iC 

64  0 
(^.0 
toO 

-6  71 

610 
6 '10 

701 

-710--- 

721 

7’1 

7.C 


i 4 146055-04- 
0.0000 
C.C398 
C. 1000 

0.3631 

C.4RI2 

C.4971 

0.5227 

— — C.566S- 

C.7.165 

0.6602 

f.f.943 

C.7»59- 

0.  7543 
C.7798 
C.0033 

0.4221- 

C.0423 

C.3651 

C.5399 

r.9Ilfi- 

C.<I291 
C.'i50fl 
C.04  <3 

J.OI 74- 

I . 04  34 
1.0551 

I .0665 

-  I.0407- 

1.0934 

I.IOOC 

1.0967 

1.0927  - 

1. C957 
1.0792 
1.177,9 

J.CH58  - 

I.OOBH 

1.1918 

1.C715 

1.06  39- 


- C.OOOO 
0.0000 
C.0550 
0.2291 
-0.3911 
0.4B37 
0.5015 

0.5290 
-0.5770- 
0.6257 
0.6672 
C.7003 
-0.7319- 
0.7596 
0.7047 
0.3070 
-0.8260- 
0.8465 
0.3699 
0.8935 
-0.9149- 
0.9331 
0.9557 
0.9508 
•1  .023  3 - 
1.0453 
1 .0574 
1 .07  713 
1 .083  7 
I .095  2 
I .0994 
1.0961 
1.0919- 
1.0841 
1.0784 
1.0791 
-1.0868  - 
1.0887 
1.0795 
1.0698 
-1.06  35  -• 


0.0100 

o.occ 

C.C722 

0.2660 

— 0.4169 

C.4C6* 

0.5062 

0.5357 

—0.5872 

0.6347 

0.6741 

C.7C71 

— 0.7378  

0.7647 

0.7695 

C.6IC7 

— 0. 63CC 

0.65C7 

0.8147 

0. 8961 

— 0.9162 

C.9373 

C.96C7 

C.9979 

— I.C260 

1.0461 

1. C597 

i.cni 

— I.C86* 

1.0967 

I.C568 

1.C552 

— 1.C910  

1.0626 

I.C77B 

1.C8I1 

— i.cei? 

1.CH63 

1.C774 

1.C66I 

— 1.0631  


— UOSilB 
1.0^40 
1.0480 
1.0426 

--  1.0396 
1.0357 
I.C284 
1.C191 

1.0150 

1.0208 

1.0267 

1.0328 

— 1.0377 
1.0341 
1.0174 
0.9964 

C. 9766 

0.9555 

0.9196 

0.H579 

— 0.7930 
0.7313 
0.6720 
0.6091 

— O. 5392 
0.4687 
0. 3980 
C. 3301 

• 0.2716 

0.2243 

0.  iei7 

0.1440 

— 0.1106 
0.0736 
0.0413 
0.0130 

—0.0000 
0.  nocio 
c. oooa 


T 


»»*>4  RFSPfNJI  VI  IV,  C«»6f>«  FC^* 

- - - - - OFtRA  ClOCfc  RESPONSIVITV  - 


L4FTJAI  FFI 


360  - 

360 

370 

JSC 

300 

600 

610 

6,’Q 

630 

660 

6S0 

660 


f.OOOl 

r.cooo 

0.0206 

0.I71R 

r.3379 

0.6523 

C.6736 

C.5027 

-0.5670 

C.5967 

C.6622 

0.6836 


670  — 

680 

600 

500 

e 

0 

c 

510- 

520 

c 

c 

530 

c 

560 

c 

55C  — 

c 

560 

c 

570 

c 

530 

c 

fj- 

too 

1 

610 

1 

62  0 

1 

-t  iO  • 

660 

1 

650 

1 

660 

1 

6 70 — 

6rtl 

'6S0 

700 

-710 

720 

730 

760 

-750 


1.0776 

t.G7ta 

1 .0696 
1.C768 
1.0705 
1.C701 
1.0500 
1.0509- 


C.OOOO 
0.0000 
0.0636 
C.2093 
-0.3668 
0.6563 
C.6787 
0.5006 
-0.5572 
0.6062 
0.6509 
0.6913 
-0.7267- 
0.7561 
0.7782 
C.8000 
-0.8103- 
0.8302 
0.S596 
0.3809 
-0.9021 
0.9226 
0.9663 
0.0861 
-1.0179- 
1.0306 
t.06Hl 
}.05f6 
- 1 .0721 
1.0867 
1.0895 
1.0866 
-1.08  30- 
1.0762 
1.0710 
1.0713 
1.0776  - 
1.0782 
1.0676 
1.0571 
-1.0506  - 


O.CQCO 
’ O.OOCC 
0.C557 
0.2666 
0.3658 
0.66CI 
0.6862 
0.5168 

- 0.5676 
0.6156 
0.6553 
0.6587 

- 0.7331 
C.7551 
0.7820 
C.8C38 
C.8232 
0.8632 
0.8638 
C.8653 
0.5058 
0.5270 

0. 5522 
C.5516 
1.0235  - 

1. C6I3 

1.0655 
1.0556 
I.C756 

i.cet  6 
1.C850 
1.C655 

- 1.0822  - 
1.0765 
1.C7C6 
1.0730 
1.0761 
I.C116 

1.0656 
1.0556 

-1.C5C2 


Clone  nesPONSiviTv 


1.0419 
.03ftZ 
.OlOR 
.0|(14 
.0Z40 
.0139 
.0002 
.9933 
0,9999 

1.0097 
.0109 
.0140 
.0093 
.9929 
0.9723 

8.9929 
.9312 
0.8994 
0.8343 
C. 1702 
0. 7099 
0.ft923 
0.9910 
0. 9223- 
0.4533 
0. 3891 
0. 3202 
0.2A43 


0.8734 

0.8089 


0.6990 


OOCO 

0000 


Pii;F  pf sprNSjvirv, 


C/PfP/  ffH 

c«pe»*  CICC6 


RESPONSIVITV 


tA«‘)OA|NPI 


*C 


♦2 


♦6 


- 0.0n02 
C.COOO 
c.ooao 

1.05 on 

— 2.2372- 
2.5660 
3.7407 
4.6433 
4.0454- 
6.0367 
7.1551 
7.4423 
0.0719- 
0.4700 
7.6214 
5.0622 
1.2379- 
C.3C58 
0.1435 
0. C878 
r.C4 88  - 
C.0356 
0.02HZ 
C.0241 
0.0267- 
0.0397 
f.0000 
0.0524 
n. 2604 
C.5430 
C.7767 

1 . 1071 
1.2C40  - 
C.3947 
0.4606 
C.  169B 
C.1022- 
0.C547 
C.0362 
0. 031 7 
0.02  75  — 


- -0.0000- 
0.0000 
0.0000 
I. 3628 

2.2396 

2.8223 

4.0013 

4.6445 

5.4481- 

6.9040 
7.1858 
7.59  29 

8.1482- 

8.3625 

7.5348 

4.7136 

— 0.9800- 
0.2504 
C.131I 
0.0786 

0.0457- 

0.0337 

0.0274 

0.0238 

— 0.0285- 
0.0235 
O.Ofll  1 
0.0747. 

■ - 0.3269 
0.5939 
0.8618 
1.1448 
- I . I960  - 
0.7963 
0.3912 
0.1546 

— 0.0911- 
0.04  77 
0.0353 
0.0309 

— 0.0244  - 


-O.OOCO  — 
C.COCO 
0.06C8 
1.6320 
- 2.2777 — 
Ko676 
4.2232 
4.6759 
-5.6669  — 
6.5694 
7.2256 
7.7316 
8.2274  *- 
8.2246 
7.3233 
3.6173 
-0.7577  — 
C.20C4 
0. 1153 
0.07C2 
~^7.C426  — 
C.C320 
C.C268 
0.C239 
0.03C7  - 

o.om 

C.0CE2 

0. inC6 

0.3f37  - 

0.6422 

0.9374 

1.1734 

1.1769  - 

C.7027 

0.2272 

0.  I4C4 

0.C6C8—- 

0.0413 

O.C344 

0.C3CC 

0^-0217 


c.oooo- 

c.cooo 

0.3462 

1.8672 

2.3396- 

3.3026 

4.4032 

4.7164 

- 6.2656- 
7.0330 
7.2871 
7.8573 

- 8.3399 
8.C546 
6.9941 
2.6721 

- C.5713- 
0.1703 
0.1081 
0.C623 

• C.0402- 
0.0305 
0.0259 
0.0244 

- 0.0332 
C.CC29 
C.C192 
0.1465 

0. 4388  - 
C.6>888 

1. GC33 
1.1929 
I.IC95- 
0.6167 
0.2693 
C.1268 
0.0714- 
0.0380 
C.C335 
0.0292 
0.0195  - 


0 “ 


»»l.ue  >-ESPrN<IVITV,  C4»tP«  f(3/ 

■ f/l*6P/l  CICC6  PESPQNSIVITV 


lAkaOAIM^J 


7fC 

770 

7S0 

79C 

80C 

»10 

820 

830 

P'.O 

FSO 

P£0 

P70 

^880 

800 
"OO 
01  0 

o?o — 

^30 

OOO 

000 

^0i!.0 

970 

900 

900 

ICOC  — 

ICIC 

1020 

1030 

‘ l(  'lO 

Ic'jO 

107.0 

IC7C 

— lOOO— 
lO'^'O 
HOC 

lltc 

1120 

1130 

IHO 

1150 


- C.0162- 
n.oi4fl 
0.0363 
C. C596 
- 0.0651  • 
0.0330 
C.C126 
0.0059 
-0.0056- 
C.C050 
C.0058 
0.0073 
-0.01  73  - 
C.  0281 
0.0329 
C.0237 
-0.0188  - 
0.0152 
C.0162 
G.C310 
-0.0855- 
C. 1183 
C. 1159 
C.0962 
-0.  0853  - 
C. 0638 
0.0751 
C.0608 
"O.OH 16  - 
0.2122 

O. 637a 

P.  H998 
-0.95 15  - 

0.1399 

O. 5765 

P.  3259 
-0.0822  - 
■C.OOOO 

C.OCOO 

0.0000 


0.0156 

C.0525 

0.0621 

- 0.0581 
0.0288 
C.0092 
0.0057 

-0.0056— 
0.0058 
0.0050 
0.0082 
-0.0199  - 
0.0295 
0.0207 
0.0225 
-0.0183- 
0.0136 
0.0181 
0.0535 
-0,0937- 
0.1223 
0.1106 
0.0933 

- 0.0  796- 
0.0682 
0,0777 
0.0593 

■0.1050  - 
0.3105 
0.7037 
0.9325 
-0.9260  - 
0.8122 
0.5975 
0.2685 
-0.0556  — 
0.0000 
0.0000 


- 0.CI55 
' 0.0U9 

0.C578 

0.C739 

0.C5I5 

0.0251 

0.CC6* 

0.0C56 

- O.CC57 
0.CC56 
0.0055 
0,0092 
O.C’23 
0.02C7 
O.C2C7 
0.C212 

-0.0180 
0.0125 
0.C2C6 
0.0553 
-0.  1012 
0.1255 
0. 1C66 
0.09C6 
-0.C757  - 
O.C6C5 
0.0R21 
0.0598 
0.1260  - 

0,9562 
-0.9063  - 
0.7821 
0.5229 
0.2155 
0.0156 
O.POCC 
0.0300 


- 0.0152 
0.0217 
0.0525 
0.06SC 
0.0552 
0.0198 
0.0052 
0.0056 

- 0.0C58 
C.0C55 
0.Q06C 
0.0113 

- 0.0255 
0.0317 
C.0269 
C.02C2 
0.0169- 
0,0139 
0.0235 
0.0661 

- 0.1077 
C.1252 
C.IC29 
0*0882 

- 0.0726- 
0.C695 
C.0777 
C.C653 
0.1512- 
C.5872 
0.9150 
0.9657 
0.8879- 
C.7595 
0.5526 
0.1662 
C.OCOO- 
C.QCOO 
C.OOOO 


PatEK  «FSFChJIVIlY, 


FC3A 

- CfPFPA  CIOCE  RESPCNSIVITV 


?eo 

3tC 

370 

3P.0 

Jv’O 

400 

41C 

430 

- 430 

440 

450 

4A0 

~47C 

4«0 
400 
500  ,, 

-510 — :- 
520 
530 
54C 

-550 

560 

570 

5P1 

-'a  3 

600 
4in 
720 
6 *0 
640 
650 
6tO 

670 

f{*0 

650 

700 

710 

7?C 
730 
74  0 

“750 


- c.oooo- 

0.0184 
0.0347 
C. C487 
-C.0588 
C.C432 
0.0543 
0.0445 

- 0.  047.4 
C.  C440 
0.0613 
0.0752 

-C*I105 
16  84 
0.5513 
2. 7264 
-4.1366- 
5.1648 
6.5224 

H. 6084 
-8.8714- 

fl.  1645 
5.7213 

I. 3037 
-C.6513  - 

0.687.5 
0.4684 
0.1482 
O.orifl 
0.0470 
0.0322 
C.0384 
*0.0424  - 
C. C414 
C.0384 
0.0350 
-O.C-240  - 
C.0235 
0.0160 
C.OIOI 
-0.0098- 


--  0.0040  - 
0.0223 
0.0375 
0.0511 
■0.0601  - 
0.0611  ■ 
0.0530 
0.0440 

— 0.0462  - 
0.0507 
0.0624 
0.0805 

—0.1202 

G.1025 

1.0469 

3.0383 

—4.3010  — 
5.4672 
7.0853 
8.6851 

-5.0896  — 
8.5056 
4.2433 
1.1143 

— 0.6790— 
0.6510  . 
0.3825 
0.1230 
0.0664  ' - 
0.0432 
0.0.338 
0.0349 

— 0.0427 — 
0.0414 
0.0382 
0.0337 

-0.0273  — 
0.0224 
0.0145 
0.0048 

-0  .0  1 1 2— 


.0.CC74 

0,0i«t 

0.C4C1 

O.C534 

0.0612 

o;c;52 

C.Cfl5 

O.C4C7 

O.C463 

0.0527 

0.0643 

0.C867 

C.13C8 

0.IC34 

1.5124 

3.3351 

4.4864 

S.75C0 
7.5735 
8.7455 
——5.1853 
8.C657 
3.0745 
0.56  10 

C.6562 - 

0.6113 

0.3C17 

0.  iOCS 

0.06  12  • 

0.0358 

0.0353 

0.C4C6 

0.0425  . 

0.04C8 

0.C375 

0.0325 

O.C26  7 - 

0.C214 
0.C131 
0.0055 
^G.0127 


F8 

oToTiX 

0.0318 
0.0454 
0.0572 
0.0627 
0.0558 
C. 0501 
0.0470 
- 0.0477 
0.0580 
0.0707 
0.1017 
0.1425 
0.3338 
2.3512 
3.8940 
4.4213 
6.2386 
8.3352 
8. 9348 
9.0262 
6.6745 
1.7299 
0.7294 
-C.  6,944 
0.5147 
0. 1409 
0. 0745 
0.0513 
0.0  343 
0.0379 
0.0419 
0.0424- 
0.0346 
0.0359 
0.0301 
-0.0245 
0.01 78 
0.0110 
0.0G45 
0.01  56.. 


ef  sor^j  I VI  Ty,  CfHO*  fC1< 

ctfCKA  ctcce  nesPONSiviry 


L*,''3^A(^PJ 


-0.0172 
0.0257 
0.  CA  C6 
0.0579 
C.C530- 
C.C762 
0.0077 
0.0016 
-0.0015- 
0.0015 
0.0010 
C.C012 
-0.0005- 
0.0013 
C.0058 
0.0271 
-0.0371- 
C.0312 
0.C757 
C.0218 

-c.cill- 

0.C137 
0.0460 
C.C044 
-C.1048- 
0.0990 
0.C784 
0.0583 
0.05I4  * 
C. Clhl 
C. 1350 
0.2384 
-C.5220- 
C.7891 
0.8386 
C.4025 
C.  ICC8- 

■o.nooo 

c.ccco 

c.oooo 


-0.0187 
C.0269 
0.0441 
0.0539 
-0.0469- 
0.0718 
0.0050 
0.0016 
-0.0015- 
0.0013 
0.0010 
0.0013 
-0.0004- 
0.0019 
0.0095 
0.0246 
-0.0333 
0.0300 
0.0248 
0.0186 
- C .0105- 
0.0159 
0.0551 
0.0899 
-0.1012 
0.0865 
0.0770 
0.0540 
0.0543 
0.08  70 
0.1519 
0.2649 
-0.5930- 
0.8168 
0,7403 
0.3314 
0.0562- 
0.0000 
0.0000 


-O.OJC3 
0 . C ^ C6 
0.C47C 
0.CS44 
-O.C4I2- 
0.C118 
O.OC27 
0.CC16 
-0.CC15- 
0.0012 
O.CCIO 
0.CC14 
-0.C3C4 
C.0C26 
C.0131 
0.C265 
-0.0343  - 
0.02£8 
O.C235 
O.C159 
0.C1C5 
0.0166 
O.C<3* 
0.0547 
-O.C579  - 
C.C841 
0.07*7 
O.C512 
Q.Ci64 
O.C5£  1 
0. I 7C6 
0.2*;32 
0.6351  - 
0.6345 
0.6477 
0.26*4 
0.C162  - 
0 . C 0 C 0 

o.ooco 


-C.0219- 

C.C315 

0.0495 

0.0545 

- C.0355 • 
0.0141 
C.0017 
0.0016 

-0.0015- 

0.0011 

C.CCIC 

0.0012 

- 0.0005- 
C.0C35 
0.0163 
0.0268 

-0.0335- 

C.0277 

0.0231 

0.0136 

-0.0110- 

C.0257 

C.071I 

C.09H8 

-0.C547- 
0.0820 
0.0712 
0.0456 
0.0642  - 
C.1072 
0.1513 
0.3557 

c.7cae- 

0.8447 

0.5615 

C.2058 

C.OOOO - 

O.OCOO 

C.OCOC 


4-8 


- 0. 0236 

0.0365 

0.0515 

0.0539 

C.0308  - 

0.0107 

C.0016 

0.0015 

0.00 1 5- 

O.OOlO 
0. 001 I 
C.  0008 

0.0008  

0.0046 

0.C193 

C.0306 

-0.  0326 

0.0266 

0.0224 

0.0121 

0.0121 

0.0362 
0. 0781 
0ii02l 

-il.09in 

0.0801 
0.  C635 
0.  0499 

0.0712 

0. 1701 
0.  21  39 
0.  44  31 

0.7531 

0.8461 
0.4793 
C. 1505 

-0.0000 

0.0000 

C.OOOO 


RF!)  ^^FSFC^SI  VJ  TY,  C#»>CR#  FC3# 

- Sfl!^***  CIOC6_B6SPONSIVITV- 

riipi^ACFRr  *C  4?  *”♦« 


-350  - 
360 
370 
350 

-inn  — 
^00 
410 
4?0 
-430  - 
440 
450 
460 
-470  - 
400 
400 
500 
-510  - 
520 
530 
540 
550  — 


7f5e?0E-05 

C.OOOO 

.2503CIF-C4 

o.cloe 

C.0417 

0.0525 

C.0425 

C.C334 

0.0248- 

C.CI75 

C.CI21 

0.C005 

o.ooai- 

C.0087 

C.ClOO 

r.0109 

Co  Cl  09- 

C.0109 
0.0096 
0. 0090 

C.CU3- 


540 

0.0077 

57C 

0.0242 

5f.O 

C.C678 

^9  rj  - 

0. 2525  - 

600 

0.7531 

610 

1.7589 

670 

2. 8699 

•630  ' ■- 

j.34flO 

64  0 

3.C856 

650 

2. 8250 

660 

2.9321 

-670 

--  2.9791- 

600 

3.C954 

690 

3.2299 

700 

2.6794 

-710 

2.2177- 

720 

1.6764 

730 

C.7429 

740 

-750 

C.4085 
“ 0.3126  - 

- 0.0000- 
0.0000 
0.0016 
0.0251 
“0.0448 
0.0504 
0.0406 
0.0316 
-0.0232 
0.0162 
0.0115 
0.0092 
-0.0079- 
0.0090 
0.0102 
0.0109 
-C.0I09- 
0.0109 
0.009  2 
0.0092 
-0.0039 
0,0094 
0.0290 
0.0790 
-0.3108  - 
C.9463 
2.0274 
3.0339 
3.2993 
3.0037 
2.8514 
2.9420 
-2.9780 
3.1784 
3.1127 
2.5941 
2.1645  - 
I .4439 
0.6567 
0.3U77 
-0.3002  - 


rO.OCCO 

O.CCCC 

O.OC34 

C.0299 

O.C474 

0.0464 

0.C3C7 

C.03C0 

0.0216- 

0.0151 

O.CilO 

o.ccce 

O.CC78 

0.CC92 

0.0104 

0.C1C9 

0.C1C9- 

0.C1C9 

O.CCSC 

0.0096 

— 0.0C74 
0.0119 
O.C3Se 
0. 1028 

0.3913 

1.1435 
2.2726 
3.  K IC 

— 3.2363 
2.9369 
2. 8753 
2.9515 

2.9869 

3.2313 

2.9990 

2.5C53 

2.0 640 

1.2414 
C,56C6 
0.3677 
“-0.2876  - 


Bfli  Bf  JPCNSrVI  IV, 


FC1* 

CBBCRA  Clone  responsivitv 


loso 
1060 
10  70 
-10^7— 

ic<;c 
1100 
1110 
-t  IJO— 

1130 
1 140 
1150 


-C.2434 

0.  1787 
C.I357 
C.1203 
“0.  1006 
C.0657 
C..04  10 
C.0309 

0.  02  82- 

C.C258 

0.0251 

0.C225 

0.0156 

0.0079 

0.CO23 

C.C023 

0.0028  - 

O.OC27 
0.0027 
0. 0027 

0.0026- 

C.C026 

0.0016 

(l.OOll 

C.CC24- 

0.3090 

0.0127 
0.01  16 

* « 0.00  86 - 

0.0062 
0.0048 
C.0019 

0.00  33  — 

0.0031 

C.0C26 

o.oon 

0.C003  - 

•c.cooo 

r.oooo 

.28514CS-05 


-0.2349- 
0,1678 
0.1329 
0.1167 
0.0928  — 
0.0599 
0.0372 
0.0303 
-0.0277 — 
0.0258 
0.0247 
0,0218 
-0.0138  — 
0 .0066 
0.0028 
0.0028 

—0,0028 

0.0027 
0.0027 
0.0027 
-0.0026  - 
0.0026 
0.0014 
0.0013 

-C.0039 

0.0099 
0.0131 
O.OIIO 
“ 0.008  I — 
0.0059 
C.C046 
0.0036 
-0.0033  — 
0.0031 
0.0023 
0,0010 
-0.0002-— 
0.0000 
0.0000 


-.0.2211 
0.14f4 
C.  13CC 
Q.M29 

- 0,Cff4 
0.0546 
O.C339 
0.0258 

-C.C272- 

O.C2‘7 

0.0243 

0.C210 

- O.C122- 
0,00*5 
O.CC28 
O.CC28 

-0.0028- 
C.CC27 
0.GC27 
O.CC27 
-O.OC26  - 
0.0C2* 
0.0C12 
O.CCK 
-0.CC53- 

o.cice 

0.0134 

0.CIC3 

0.0C76 

0.CC56 

0.CC44 

0.0C34 

-0.0033 

C.CC3C 

0.0C2O 

o.Qore 

0.000  I - 

C.C3C0 

o.coco 


OOOO  I 00 


IPl  RFSPfKSI  VI  lY,  FC3* 

CICCE  RfSPONSIVITY 




3^0 

37C 

3P(J 

'•m  — 

40C 

410 

AI-1 

43  0 - — 

440 

451 

460 

470  ' — 

4i»0 

4V‘0 

500 

510 

5^0 

5.10 

541 

550 

5f:0 

570 

510 

“500 — 

600 

610 

6?C 

• 6')C  • 

640 
650 
66  0 

673 

63C 
65  C 
700 

71C 

720 
731 
74  0 

—750 


0.0000  ■ 
0.0079 
C.0138 
0.017>8 

- 0.  0184 
C.C2C4 
0.0252 
0.0275 

-0.0259- 
0.0222 
0.1182 
C.CI20 
-C.0C8O  - 
0.0075 
O.OC89 
0.0104 
-0*0123- 
C.0137 
C.C140 
0.0138 
-0.0140- 
C.0133 
0.1146 
0.0206 

- C.C2  72  - 
C.C299 
0.0253 
0.0214 
0.01  n 

U.0I47 

C.0127 

0.0122 

C.0117- 

G.oioa 

C.0102 
0.0113 
-C.0103  - 
0.0122 
0.0040 
0.0037 
C.0284  — 


-0.0017 
0.0092 
0.0148 
0.0171 
0.0188 
0.0216 
0.0253 
0.0276 
-0.0252 
0.0214 
0.0164 
O.OllO 
0.0075- 
0.0073 
0.0092 
0.0108 
-0.0127- 
0.0139 
0.0139 
0.0139 
-0.0137- 
0.0134 
0.015.1 
0.0223 
-0.0281- 
0.0249 
0.0245 
0.0206 
0.0  171  - 
0.0143 
0.0126 
0.0121 
-0.0116-- 
0.0106 
0.0101 
0.0101 
0.0106 
0.0128 
0.0010 
0.006  7 
-0,0256  - 


0.0034 
0.0105 
C.C157 
0.C114 
O.CI52 
0.G226 
0.0264 
0.C277 
C.C245 
O.C2C7 
0.0155 
C.CICI 
0.0070 
0.0C61 
C.CC<* 
0.0112 
-0.0130- 
0.0141 
0.0139 
0.0135 
- O.C135 
0.CI36 
0.01*6 
C.C237 
-O.C2£8 
0.C260 
0.0237 
0.CIS5 
0.0164 
C.CI38 
0.0125 
0.0120 
0.0115 
0.01C5 
O.OICI 
O.OICl 
C.CIC5 
0.0135 
0.0JC9 
C.CIC6 
-0.0257  * 


-0.0045 

C.0117 

0.0162 

0.0177 

- 0.C196 
0.0236 
0.0265 
0.0273 

-0.0237 

C.C199 

0.0142 

0.0093 

0.0070 

C.0C84 

0.CC98 

0.0116 

0.0132 

C.C141 

0.C139 

0.0135 

C.pl34- 

OiOlBB 

0.0165 

C.C251 

- 0.0293- 
0.0271 
0.C225 
0.0192 
0.0158 
0.0134 
0.0124 
C.0115 

- C.0113  - 
0.0103 
C*0101 
0.0101 
0.0112  - 
0.0114 
C.0008 
C.0155 
0.0265- 


0.10?9 
0.152$ 
0.2363 
0.630« 
1.2965 
2.5533 
4.4541 
5.6253 
-5.3992 
4.7807 
4.7466 
5.3032 
6.0767 
5.4070 
3.4054 
1. 7910 
0.9660 
0,5775 
0.3835 
0.2768 
0. 2018 
0.  1538 
0.  1299 
0.  1109 
0.0985 
0.0892 
0.0821 
0.0775 
0.0765 
0.0792 
0. 0850 
0. 1031 
0. 1277 
0. 1272 
C.C709 
0. 0223 
0.0000 
0. 0000 
0.  00.00 


pr<Fr^<I  VI  TV,  fCit 

C»t>fkA  DICCF  RFSPONSiVirV 


i3S32> 

0 

0 

0 

- - (! 

0 

C 

0 

n 

C 

c 

0 



c 

0 

0 

c 

0 


ie-C6- 
I.OI  13 
.0?35 
.C411 
.05  72 
. 1653 
.0550 
.0504 
.'1540- 
.0642 
.0744 
.0520 
.0743  - 
.1642 
.2004 
.4171 
.4612- 
.7552 
3.5789 
:.3076 
).  1213  - 
;.  CC24 
:.C5  35 
:.C3«6 
:.03I3  - 
1.02  71 
!.0255 
1.024  3 
I.o2HZ  ' 
1.0265 
I.  c?n5 
.0313 
1.0348- 
1.0318 
.0315 
.0421 
.0643  - 
.0951 
. 1577 
.2156 
.2343  — 


— 0,0022 
0.0137 
0.0261 
0.0449 
-0.0594- 
0.0623 
C.0536 
0.0502 
-0.0567- 
0.0662 
0.Q6&4 
0.0523 
-- 0.0843  - 
0.I89Q 
0.3143 
0.4778 
-0,6920- 
0,7558 
0,5130 
0.2635 
-0,1130  - 
0.0758 
0.0480 
0.0371 
-0.0307- 
0.0267 
0.0253 
0.0243 
0.0254 
0.0269 
0.0292 
0.0324 
-0.0353 
0.0  309 
0.032.8 
0.0459 
•0.0698  - 
C.1023 
0.1725 
0.2223 
0.2236  - 


—0.0044 
' O.CUl 
0.0266 
0.C465 
-0.C6I4 
0.06C5 
O.C525 
0.05C3 
-0.0565- 
C.C661 
0.06C2 
0.C555 
0.C56C- 
0.2140 
0.24C2 
0.5227 
- C.717C- 
0.75C2 
0.4604 
0.2226 
0.  IC47- 
0.C656 
C.C44E 
0.0356 
-0.C296  - 
0.0263 
0.0251 
O.C246 
0.0257 
0.0272 
0.0256 
0.C32C 
0.0259  - 
O.C2C4 
0.0245 
0.C5C0 
0.0756  - 
0.1057 
0. 1656 
0.2276 
-0.2121  - 


-0.0067- 

0.0185 

0.0323 

0.0517 

- 0.C63C 
0.0585 
C.C515 
0.0513 

- 0.0604- 
C.0702 
0,0557 
0.0599 
C.II48- 
0.2390 
0.3657 
0.5615 

-0.7357- 

0.7106 

0.4C61 

0.1856 

- 0,0963- 
0.0633 
0.0420 
0.0343 

-C.C287- 
0.0260 
0.0250 
0.0249 
0.0259  - 
0.0276 
C.03C5 
0.0336 

• 0.0350- 
C.0303 
0.C366 
0,0544 
0.CR18- 
0.1232 
0.1972 
0.2114 
0.2029*- 


0.0090 
0.0210 
0.0369 
0.0546 
0.0643 
0.0566 
0.0509 
0.0530 
0.0623 
0.0722 
0.0530 
0.0662 
0.1394 
0.2642 
0.  391:3 
C.  624-% 
0.7433 
0.6432 
0.3552 
0.1519 
0. 0994 
0.0584 
0.0403 
0,0330 
C.0278 
0.0257 
0.0249 
0. 0251 
0.0262 
0.0261 
0.0311 
0.0342 
0.0332 
C.0307 
0. C391 
0.0592 
0.0383 
0.1412 
0.2072 
0.2336 
0. 1931 


103  orspi  Nsrvi  TV.  cipfPi  rat  ^ ' ■ ' — 

CPPfHA  Clt«F  RESPONSIVITV 


lAPH  JAI  ^T') 


- 0.1836 
r.l405 
C.10I9 
r.C717 

-C.  C533 
C.  «07 
C.C519 
O.C403 
~C.0ST7- 
0.C939 
C. 0000 
C.0049 

- 0.0913  - 
0.7239 
2.7969 
6.3522 

-9. 1364- 
9.5544 
9.9902 
9.3719 
-6.1878- 
3.1776 
1,6018 
C.96  84 
-C.64  20- 
0.4872 
C.3661 
C.2923 
‘ 0.2510- 
C.2246 
C.2162 
0.2194 
-0.2570  - 
C.2 Jfll 
0.26H9 
C.1291 
-C.C323  - 
-C.COOO 
C.CCOO 
0.0000 


-0.1744 
0.1327 
0.0948 
0.0671 
0.0521 
0.049  7 
0.0531 
0.0488 
-0.0626- 
0.0287 
O.OUOO 
0.1630 
-0.1043- 
1.0215 
3.3916 
7.2237 
-9.3529- 
9.6096 
9.9982 
8.8785 
- 5.4768  - 
2.7464 
1,4399 
C.8324 
-0.6085- 
0.4602 
0.3462 
C.2828 
0.2444  • 
0.2228 
0.2i79 
0.2235 
0.2671  ■ 
0.2082 
0.2374 
0.1063 
-0.0180-- 
0,0000 
0.0000 


- 0.  It»5 
' C.l<«3 
0.C0C3 
O.063C 
C.C512 
0.C4S9 
0.0545 
■Q.C454 
-0.06(6 
0.03CO 
C.OOCO 
0.2530 
-0.1772 
1.36C5 
4.0441 
7.96C4 
-9.5C63. 
9.6615 
9.9410 
8.3193 
-4.ei6C 
2.3695 
1.2939 
O.SC79 
-O.S7I2 
0.4245 
0.3277 
0.2740 
0.23(6  • 

kun 

0.222C 

0.2754 

0.2(64 

0.2C79 

O.C(52 

0.CCS6 

0.0300 

O.CGCO 


0.1568 

0.1174 

0.0823 

0,0593 

- C.0SQ4 
0.0503 
0.053( 
0.C5I2 
0.0756 
C.OOOfl 
O.OOOG 
C.2335 

- 0.3032 
1.7942 
4.7666 
8.4664 

- 9.5469- 
9.777C 
9.8385 
7.6334 
4.2172 
2.0673 
1.1696 
C.745C 
C,5452  - 
0.4103 
0.3134 
0.2656 
0.2333- 
C.2I99 
C.218I 
C.2305 
0.2617- 
C.2626 
0.1799 
C.C6S9 
0.0000- 
C.QQOO 
C.COOC 


0.1485 

0.1094 

0,0767 

0.0561 

C.0499 

0.0510 

C.0509 

0.0539 

0.0838 

c.nooo 

C.  0209 
0.1344 
0.4849 
2.2666 
5.5705 
8,6440 
9. 5406 
9.9126 
9,6607 
6.9004 
3.6654 
1. 8160 
1,0634 
0.6918 
0.5156 
0.3875 
0.3026 
0.2580 
0.  2287 
0.  21 89 
0.2185 
0.2447 
0.2859- 
0.2767 
0.  1536 
0.0482 
0.0000 
0.0000 
0.0000 


IP3  ftF<PC^5l Vf TVf  C«^EN«  FC3«  ^ 

J.  _* C«*»fi«A  CICCE  RESPGNSIVITV 


lap-'OAlMi'J  ♦ 


. 3253«J 
C 


I7F-06 
.07<i0 
?.0S05 
:.0007 
:.12  75 
I.14<i6 
l.ll  19 

:.I037 
.1378 
...1786 
C.2689 
n._3936  - 
C.3705 

C. 4I32 

n.'.U6 

D. 32Q6 
C.2619 
1.2155 
I?.  1856 
:.  I63C  - 
1.  1538 
3.1515 
3.  1569 
3.1685  - 
3.1856 
3.2035 
3.2782 
).25H5  " 

2*156 
).3  361 
!.  3792 
I.53I5- 
:.5886 
1.5562 
1.63  56 
1.8267  - 
1.9096 
.8550 
.7225 
.5663- 


0.0056- 

U.029I 

0.0561 

0.0997 

-C.I325 

0.1366 

0.1076 

0,0975 

0.1136 

0.1550 

0.1935 

0.2617 

0.3189 

0.3825 

0.5168 

0.3962 

0.3157- 

0.2505 
0.2086 
0.1793 
— 0.1606- 
0.1528 
0.1513 
0.1588 
- -0.1715  - 
0.1879 
0.2080 
0.233S 
>0.2653  - 
0.3025 
C.355Q 
0.3859 
--  0.5530  — 
0.5008 
0.5716 
0.6856 
— 0.8516  - 
C.9139. 
C.8303 
0.6932 
-0.5139  ~ 


. 0.CC51 
’ 0,C3<3 
0.C617 
O.IC75 
-C.I3«I 
0.  1255 
C.  iC5C 
0.C515 
-0.1150 
0.1*27 
C.2C75 
0.2750 

- 0,3250 
C.3525 
0.5IE8 
0.37E* 

- C.3CC5  - 
C.2257 
0.2C20 
0.1157 
0.1  *C5 
O.I‘2C 
0.1*25 
0.161C 

- 0. 1155 
C.15IS 
0.2127 
0.2356 
0.2123 
C.3IC6 
0.3*22 
0. 3950 

-0.5555  - 
0.5131 
0.5816 
C.7213 

0.ei22 

0.9152 
0.6C56 
0.6633 
-0.5626  . 


•-F  5fC.'.  «IV«fv,  Ctt'tPS  fC^t 

ctPtPii  cinc6  HESPUNSiviry 


LA^-.I.TAI  %»»| 


—760 

770 

7>=0 

700 

- e;)0 

aio 

F20 

«30 

-660 

esc 
P.6  0 
B7C 

-tsc — 

PSO 

000 

*JIC 

-0?0 

030 

S6C 

^50 

-S60 

<570 


ICtO 
10  70 

-io?o-- 

1090 

1100 

UlO 

-1120- 

ll’O 

1I6C 

1150 


-C.3263 
0. 1566 
C.CS27 
C.C595 
-0.0635 
C.0358 
0.C321 
0.03  IB 
-0.C356- 
C.C667 
C.0661 
C.C706 
- 0.0763  - 
C.1266 
C.2866 
C.3313 
-0.7963- 
2.0102 
3.5270 
6. 6582 
-6.  1697- 
6.6980 
6.2C09 
S.7225 
-5. ?766- 
6.6B17 
6.0731 
3.5026 
'2.9299  ' 
2. 3826 
1.9307 
1.5B33 
-1.2916- 
0.9916 
C.6857 
0.3665 
-C.C96B- 
•C.OCOO 
0.0000 
C.OOOS 


-0.2667- 

0.1306 

0.0776 

0.0553 

— 0.0616 
0.0368 
0.0319 
0.0321 

—0.0370- 

0.0632 

0.0691 

0.0780 

-0.0  778- 
0.1696 
0.2625 
0.3903 

-0.9393- 

2.3277 

3.3083 

5.1857 

- 6.3021- 
6.6926 
6.1090 
5.6283 

-5.1592- 

6.5612 

3.9561 

3.3907 

- 2.8165 
2.2033 
1.8529 
I. 5215 

- 1.2362  - 
0.9298 
0.6232 
0.3063 

-0.0538- 

0.0000 

0.0000 


— 0.2658- 
' 0. 1C77 

0.0725 

0.C523 

— 0.0355 
O.C335 
0.C318 
0.0327 

— 0.C366 
0-C62* 
0.0531 

c.cet? 

-0.ce36 

0.177C 

0.2565 

C.665C 

— 1.10C6 
2.6386 
«-.Cfi33 
6.6785 

-6.6156 

6.6651 

6.C163 

5.5366 

-5.C6C5- 
6.66IC 
3.8378 
3.2166 
2.K52 
2.  le/  e 
1.7783 
I.66C8 

-1.1755  . 
C.C685 
0.56C5 
0.2618 
0.0165 
C.C.tCO 
o.oncn 


-0.2159- 

0.0960 

C.0679 

C.C691 

- 0.0386- 
C.C331 
C.C317 
0.0335 

- C.C606- 
C.0629 
0.0579 
C.C363 

- 0.0936- 
C.2C88 
0.2638 
C.5579 

-1.3552- 

2.9612 

6.3687 

5.7379 

6.6816- 

6.3821 

5.9191 

5.656C 

6.9217- 

6.3180 

3.7252 

3.1627 

2.5968- 

2.C969 

1.7I0C 

1.6036 

1.1153- 

C.8C77 

C.6969 

0.1966 

C.OCCC- 

C.OOOO 

0.0000 


fi'  Vbv  Jjf ‘wcf-bi viiy, 

f/fEPA  CICCE  RESPOIVSIVITV 


I A ran A (API  *0 


- 2«,0  - 
3t0 
37C 
3t0 

AOO 

410 

A?0 

-A30-- 

A<tO 

AST 

A6C 

“A70— 

A?C 

*C0 

-sio  -- 
s?o 
530 
5A0 

-55C  - 
5/;0 
bTO 
f-na 

-5'in-  -- 
too 
no 

t20 

" ft  1 0 * - 
fcAO 
*•=0 
ft.  50 

- ft  70 -- 
t"C 
690 
700 
710 
720 
730 
7AC 

-750  ~ 


.A32AC2F-04- 

C.OOOO 

C.C234 

0.1650 

— - - C.32  03 

C.4320 

C.4834 

0.5155 

<^0.5602- 

C.6090 

0.6533 

C.65I3 

— -0.7265  - 

0.7572 
C. 7R5S 
0.5134 

-0.5302  - 

C.P571 
C.R839 
0.9103 
--C.93  56  - 
C.954S 

0. 9783 
l.Ollb 

1 .C467  - 

1 . C751 
I .CA12 
I.CR9I 

--  - 1.1031  “ 
1.1169 
1.1246 
1. 1213 

1.1182  - 

1.1137 

1.1101 

1.1098 

- 1.1167  - 

1.1212 

1.1221 

1.1212 

1.1203  - 


- 0.0000- 
0.0000 
0.0  368 
0.2025 
- 0.3538- 
0.4439 
0.4693 
0.5227 
-C.5703 
0.6182 
0.6611 
0.6906 
-0.7332 
0.7629 
C.79I9 
0.8161 
-0.8356  - 
0.8624 
0.8893 
0.9155 
-0.9391- 
0.9592 

0. 9034 

1. U191 
-1.0533- 

1.0762 
1.0826 
I .0909 
" 1.106  3 • 
1.1190 
1.1239 
1.1206 
-I.H76- 
1.1127 
1.1093 
1.11 14 
-I  .1178  - 
UI2I8 
I . I 220 
1.1210 
-1.1201 


- O.OICO 
O.COCfl 
O.C521 
0.2376 

- 0.3170 
0.4546 
0.4554 
0.55C2 

- 0.58C2 
0.6213 
C.66E8 
C.7CEE 

-0.7:57- 

0.76E6 

C.7579 

0.8151 

- 0.8410- 

a.eeii 

0.8546 

0.52C6 

0.542E 

0. 5637 
C.58E8 

1. C264 
-1.C555 

1.0771 

1.C84I 

I.C528 

- 1.1053  . 
1.12C7 
1.1212 
1.I2C0 

-i.mc 

l.ll  18 
1.1G56 
1.1129 
-1.1  1E8 
1.1^4 
I. 1218 

U2C5 
2C0  - 


- 0.0000 
0.0028 
0.0825 
0.2702 
-0.3978- 
C.4647 

o.soie 

0.5394 
- C.59CC- 
C.6361 
C.6764 
C.7I28 
0.7458- 
C.7743 
C.8035 
0.8225 
C.8464- 
C.8731 
C.8999 
C.9256 
C.9467- 
0.9684 

0. 5557 
1.0334 
1.0652- 
1.0785 

1. C851 

i.0958 
.1121 
.1223 
1.1226 
1.1194 
- 1.1160- 
1.1111 
1.1096 
1.1143 
1.1197  - 
1.1225 
1.1216 
|.|?07 
1.I197-. 


St=>VFY  PFS«»C^SIVflVf  fC3A 

“ CAXff**  OlOPt  RESPONSJVliy 


lap^oaTa»>i  ♦€  *i 


“ I.II92 
1.1174 

I.II69 
1.1168 
1.1147- 
l.lOAl 
1.1040 
1.1043 
-1.1038- 
1.C993 

1.1160 
1.1315 
-1.1498  - 
1.1647 
1.1700 
1.1640 
-1.1498- 
1.1784 
1.1210 
1.C848 
-1.C103- 
n.';4«8 
C.8fi7i6 
C.al 78 
-0.  74  46- 
C.6574 
C.5709 
V^f,n3l 
' 0.4016  «>■ 
C.3303 
0.2708 
C.2167 
-C.1701- 
0.12P5 
0.0889 
C.C477 
-0.0106  - 
•f. 0000 
O.COOO 

c.oono 


- 1.1189 

1.1161 

1.1170 
1.1165 
“1.1132- 
1.1071 
1.1035 
1.1045 
-1.1032- 
1.1027 
1.1192 
1.1345 
-1.1535- 
1.1665 
1.1695 
1.1619 
—1.1460- 
1.1293 

1.1161 
1.0731 
-1.0052- 
0.9340 
0.8710 
.0*8037 
-0*7272- 
0.6400 
0.5539 
0.467>0 
-0.1869 
0.3180 
0.2595 
0.2065 
-0.1617- 
0.1204 
0.0785 
0.0352 
-0.0059— 
O.QOUO 
O.UOOO 


-.1*1126 
1.1164 

1.1171 

1.1161 
-1.1117 
1.IC61 
1.IC31 
1.1C46 
-1.  1C25 
1. fC61 
1.1224 
1.1374 
-1.1565 
I.I66C 
1. 1626 
1.1554 
-1*1418  - 
1.1725 
1.1059 
I.C6I1 
-0.5510 
0.52C5 
0.2  521 
0.7854 
-0.7057  - 
0.6226 
0.5-65 
0.4452 

8:lcMS 

0.24E5 
0.  1566 
■0.1512 . 
0.1124 
0.0627 
0.C282 
0.CC18  - 
O.COCC 
O.COCO 


♦ 8 

- r-  I.l 

178-... ^ 

1.1 

167  * ■ 

1.1169  1 

, ‘ 

l.l'092.'.-> : 

1. 1 

1. 1 

035  • 

1.1 

042 

— ; 

i.n 

999  . 

1.1127  ■ 

1 

1.1285 

1. 1457 

1.1625 — 

1.  li 

657  . . - , . 

1.1659 

1.1534  _ 

1.1379  cr\  , 

1.1247  • ■ ■ •-  ^ 

1.0944 

1.0336  ! 

— ■=-- — ( 

1.9620  - . 

c 

).8950  . 

( 

>.8315  • 

c 

1.  7598 

c 

>.6.748  - _ 

c 

>.5831  1 . “ 

0 

1.5010 

0 

1.41 

170  1 

0 

1.3438- 1 

0 

1.2823  ■ ■ — 

0 

1.22 

•71  ;>■,  1 

0 

1.  1787  ( 1 

- 0 

. 1367_  . ,l  1 

0 

.0957  1 — — 1 

c 

.0508  1 

0 

.01 

58  V I 

— ..  c 

.0000  - . ' 1 

0 

.0000  ■ — — 

0 

.0000  1 

cr-’irfF  fpricAi  sysrpt*— 


HIM.T;WJ2I,  HP«C».  IFNS.iri 
C<l>»CH*  cIcr.F  rksfonsiviiv 


lA.v-MIAI  I 


— - 

770 
7 JO 
7>I0 

— 8CC-^- 

nic 

s^o 

G7C 

— e-ic — 
850 
8;.C 
870 

— -p»j 

e-jc 

ICO 

«;io 

V'/Q — 

<;  JO 
«J'.0 
‘=50 

— <:'C 

C70 

«:p.n 

910 


— 0.633S- 
0.6223 
0.6122 
0.6030 
— C.5*J/t5- 
C.5853 
C.57fl7 
C.575A 
-0.5742- 
C.5739 
C.57U 
0.5717 
-C.5874- 
C.5C4C 
0.6153 
0.6151 
— C.61 65- 
C.6200 
0.6251 
0.63 05 
-0.64  05- 
0.6471 
C.64 74 
C.6460 
^0.64  73- 
C.6554 
0.66  10 
0.6622 
■ 0.6615  - 
C.6616 
0.65  87 
0.6616 
-C.6767— 
0.6546 
r.7061 
•C.7061 
-0.7061  - 
fli 7061 
C.7U6I 
0.7061 


-0.6312- 
C.6202 
0.6103 
0.6012 
-0.5924 
0.5830 
0.5776 
0.5750 
-0.5740- 
0.5729 
0.5712 
0.5749 
-0.5911- 
C.6C67 
0.6151 
0.6152 
-0.6169— 
0.6210 
0.6262 
0.6330 
-0.64  21— 
0.64S0- 
0.6469 
0.6460 
0.549  1— 
0.6568 

0.66  in 
0.6620 
-0.6614 — 
C.66U6 
0.6558 
0.6629 
-0.6H08 — 
0.6974 
0.7061 
0.7061 
0.7061 — 
C.7061 
0.706  1 


— 0.6289 
C.6U1 
O.ecf 5 
0.5955 
-0.55C5- 
0.5823 
0.5767 
0.5748 
—0.5  735- 
0.5721 
0.5715 
0.5763 
-0.5547 
0.6CS2 
C.6150 
0.6155 
-0.6175-^ 
C.6219 
0.6273 
0.6351 
-C.64 35 
0.6488 
C.6465 
0.6462 
-0.6508- 
0.6580 
0.6625 
0.6618 
-0.6614 
0.6557 
0.6552 
0.6645 
-e.6846  - 
0.7JCC 
C.7061 
0.7C61 

T.mr 

C.1C6I 


P'-'i  -!f  vr  iY» 


FC2# 

Ciore  PESPONSIVITV 


-’t-0-  — 
3 "I 
-i'll 
1.10 

— I'/O — 
4">0 
410 
4!0 

-4?  a — 

440 

450 

4F0 

■^470- — 
4d0 
4«50 

5 JO 

-*10 — 
52  0 
5?0 
540 

-550 

560 

570 

5f'0 

tOC 

f.io 

iJO 

- 

640 

6 50 
6 6C 

fO 

fc5C 

700 

-710 

7.^0 

7>0 

740 

-75C 


3273S2H-C4 
0.0000 
.0.0250 
C. 1145 

C.2225- 

0.3002 

C.3545 

C.4042 

0.4649- 

C.5257 

C.5747 

0.6014 

■ C.6?ft0- 

C.6502 

0.6P60 

C.707S 

0.7075- 

0.71 50 
C.74  00 
C.7711 

C.  '1001  - 

0.8239 
C.  34.11 
0.17  79 

"“-^C.onSB- 
0 C.0242 
0.0244 
C.9261 

^e.o’co- 

0.'5J6l 
C.9519 
C.  53  37 

0.9372  - 

C.9331 

C.9283 

0.9251 

-0.92  38- 

C.9230 

r.9244 

0.9257 

C.925C— 


~ 0.0000- 
0.0000 
0.0347 
0.1380 
-0.2413  - 
0.3172 
0.3642 
0.414S 
— 0.4799— 
0.5365 
0.5900 
0.6067 
— 0.6333  - 
0.6645 
0.6917 
0.7070 
— 0.709  3— 
0.71P9 
0.7461 
0.7771  . 
—0.4949  — 
0.82K7 
0.8539 
0.88  4 2 
-0.9  103  — 
0.9241 
0.9246 
0.9265 
-0.9321  - 
0.9369 
0.9390 
0.9335 
— 0,9368  — 
0.9320 
0.9276 
0.9249 

-0.9236 

0.9230 
0.9243 
0.0257 
-0.9241 


O.OOCO- 
0.0038 
0.04*7 
0.16C4 
-0.2553- 
0.2263 
0.374C 
0.4250 
-0.4506- 
0.5468 
0.5854 
0.6120 
-0.6386 
0.67C5 
0.6562 
C. 7066 
-0.7C57- 
0.7220 
0.7526 
0.7830 
-0.8056  • 
0.8135 
0.8575 
0.85C2 
-0.5  143 
C.524I 
0.5245 
0.9271 
• 0.5  3 53  - 
C.5375 
0.535C 
0.5383 
-0.5363- 
0.9310 
C.5265 
0.5245 
0.5234- 
0.5^25 
0.92*1 
0.52*7 
-0.9  22  2 - 


- 0.0000 
0.0095 
0.0648 
0.1820 

- 0.2765- 
0.3356 
0.3835 
0.4375 

- 0.5028- 
0.5566 
0.5507 
0.6173 

- C.6448  - 
0.6763 
0.7004 
0.7C65 

- C.7I14- 
0.7270 
C.7539 
0.788H 

- 0.8143- 
C.H384 
0.8641 
0.8558 

- C.9180- 
C.9242 
0.5252 
C.5281 
0.9343  - 
0.9381 
0.9339 
C.93U0 
0.9354- 
C.9300 
0,9262 
C.9242 
0.9233- 
0.9232 
C.9254 
0.9256 
0.9223  - 


— 0.0000- 
0.0166 
C.  0901 
0.2027 
0.2928 
0.3450 
0.3940 
0.4514 

-0.5145- 

0.5659 

0.5960 

0.6226 

- 0.6516 
0.6817 
0.7043 
0.  7067 

-0.7135- 
0. 7335 
0.  7650 
0.7945 

- 0.  8191 
0.843? 
0.8712 
0.9010 

-0,9213- 
0.9243 
0,9256 
0.9296 
■ 0.9353  - 
0.5386 
0. 9383 
0.93  76 

- 0.9342- 
0.9292 
0.9257 
0.9240  . 
0.9231- 
0. 9238 
0.9256 
0.9253 
0.  9214  - 


-Clone  «espoNsiviTv 

«?  r*4~~ 


lAr'l-!)/l|.NK| 


-~7lO—  - 

770 

7na 

TiO 

— 

' PIC 

e’c 

•13  3 

— 8<,0 

053 

PC-3 

G7C 

— eprt 

e^o 

90C 

<)ia . 

<34  0 
«?5n 

— 0 

«)7.) 


1030 

■-104  0—- 
ICfiC 
lOf  0 

10  70 

-looa — 

ic<;c 

1100 

11  10 

1120-““ 

II  13 
Il'.C 
1150 


-C.‘l?05 
C.OIAl  . 
t.il33 
C.'jOOO 
~C.«)037  - 
0.3005 
C.3e0<i 
f.(l750 
-C.H720  - 
0.3703 
0.0651 
C.0671 
-fl.flOOA- 
0.0131 
c.'uai 
C.0638 
^0.3601- 

C.-n57 
0.3111 
0.7750 
~0.  7741--- 
C. 7.702 
0.6156 
0.57.00 
-r.5050“- 
0.44'jn 
0.3343 
C.12  56 
-0.2712  — 
0.2232 
0.1825 
0.1471 
-0.1135— 
0.002 1 
0.0651 
•C.0312 
C.CC78  — 
C.OOOO 
0.0000 
r. 0000 


-0.010ft- 
0.0152 
0.9120 
0.90P9 
- C.9003 
0.3303 
0.3700 
0.3743 
-0.37lfr- 
0.3687 
0.3649 
C.86H4 
-0.395ft- 
0.9156 
0.9122 
0.3031 
-^.9545- 
0.8324 
0.0049 
0.7657 
-0.7134- 
0.6502 
0.6047 
0.5403 
"Q.4V27'- 
0.4310 
0.3726 
0.3142 
-0.2611-- 
0.214ft 
0.1750 
0.1405 
-0 . 1 1 33- 
0.0867 
0.0575 
0.0253 
• 0.0044  - 
0.0000 
0.0000 


— 0.5137 
0.5143 
0.51(3 
0.9078 

- 0.6980- 
C.8P6P 
0.6775 
0.8736 

— C.8712 
0.8673 
0.8650 
0.87CC 
-0.9010- 
0.5173 
0.9C63 
0.8773 
-0.3488- 
0.8(76 
C.7562 
0.75*4 
-0.1C27 
0.6403 
0.5538 
0.5367 
-0.48C4- 
0.4153 
0.36II 
0.3C3C 
-0.(512  - 
0.2C6? 
O.U77 
0.1342 
-0.1C61  - 
0.0814 
0.0504 
0.02C6 
-O.OCI3  * 
O.COCO 
O.COCO 


0.9178 
C.9138 
C.9I 16 
C.9065 
0.8954 
C.R842 
0.8765 
C.873I 

- C.8709- 
0.8663 
0.8654 
0.8749 
C.9058- 
C.9103 
C.9005 
C.8716 

- C.8443- 
0.8225 
0.7912 
C.7451 
C.69t5  - 
0.6173 
0.5825 
C.5276 

“0.4692- 
0.4078 
0.3493 
0.2921 
0.2416  - 
C.198I 
0.1606 
0.1286 
0.1028- 
0.0759 
0.0435 
0.0160 
0.0000- 
0.0000 
C.OOOO 


0.9169- 
0.9136 
0.9108 
0.9052 
0.8929- 
0. 8823 
0.0757 
0.8725 
- C. 8706- 
0.8655 
0.8661 
0.8H25 
0,9098- 
0.0185 
0. 0946 
0.3658 
0,8407- 
0.8170 
0. 7837 
0,7346 
0.6E11 
0.6265 
0.5719 
0,5163 
-0,4660- 
0.3960 
0. 3373 
0.2815 
0.2323- 
C.1902 
0.1538 
0. 1236 
0.0975- 
C.0705 
0.0372 
0.0117 
0.0000 
0,0000 
C. 0000 


B-»2  '>CSP^^SIVITV,  X#P€B«  FC2# 


fitEPA  riCPt  RfSPONSIVITV 


C.OOOO 

O.Olll 

O.OA47 

C.1756 

C.268C 

C.3329 

0.3381 

C.50&2 

045586 

0.5968 

C.62B3 

0.6566 

0.68C8 

C.7I45 

0.7I7S 

0.7195 

C.734C 

0.7675 

C.7963 

0,8213 

C.6i65 

0,8722 

C.9C57 

0.8206 

0.8382 

C.9626 

C.8462 

0.8501 

C.8526 

C.8530 

0,8522 

C.8<.9B 

0.8646 

0.8408 

0.9392 

0.8387 

C.8376 

C.9378 

C.8173 

0.9356 


O.OMCO 

0.CCS4 

0.C466 


0.0000 

C.0008 

0.0158 

0.I33T 

0.2331 

0.3108 

0.3660 

0.4213 

0.4876- 

0.5388 

0.5838 

0.6158 

0.646  2 

0.67C8 

0.7061 

0.7187 


2eft5!‘<»F-04 

c.cnco 

•C.C264 
0,1115 
• — 0.2143 
C.2989 
f.3550 
C.41 02 


0.3218 

0.2770 

0.4324 

0.4846 

0.5480 

0.58C4 

C.6221 

0.6520 

0.6850 

C.71C5 

C.71E4 

0.7162 

0.7268 

0.7610 

C.7824 

0.6187 

C.84I8 

O.fc.'EC 

C.68E5 

C.8244 

0,8373 

0.8416 

0.8454 

0.8485 

C.852I 

0,8520 

0.8524 

C.85C6 

0.8455 

0.8415 

0.8384 

0.8364 

0.8276 

0.8218 

C.8275 

■0.8260 


0.5284 

0.5772 

C.6097 

0.6403 

0.6.724 

C. 7013 

0.7715 

0.7170 

0.7733 

0.7477 

0.7807 

C.0C88 

C.5124 

0.856.2 

0.8663 

0.9153 

0.9J54 

C.9398 

C.94 38 

0.9480 

C.1512 

C.8528 

0.9578 

C.8515 

C.94 75 

0.9430 

0.8398 

C.9388 

0.9379 


0.7759 
0.7544 
0.7064 
0.8143 
0.8J71 
0.8611 
0.H923 
C.9700 
0.9363 
C.9408 
0,8447 
0.8488 
C.9aI7 
0.9530 
0.8527 
C.851  1- 
C.8465 
O .84  22 
0.9386 
0.9386 
0,937.3 
C.8378 
0,9377 
0.8364 


C.9  70 
0. 8368 


0. 0000 

0.0181 

0.0005 

0.1857 

0.2B43 

0.  34  38 

0.3991 

0.4576 

0.  51  75 

0.5682 

0*6033 

0.6143 

0.6657 

0^686? 

0.7182 

0.7170 

0,7212 

0.  7409 

0,7738 

0. a04l 

0. 8278 

0, 8513 

0. 0794 

0.8102 

0.9321 

0.8391 

0.8432 

0.94  71 

0.8507 

0.9527 

0.9529 

0.8519 

0.  84  86 

0.8437 

0.9403 

0,9390 

0,9301 

0.8377 

Oi 9379 

0.8371 

0.9351 


B"?  ‘JF  SrrKSI  VFTV,  fC2* 

~ II ciore  BFSPCNSivirv 

7i"  77a  7i 

-7,3— ~e^q3^7— O.^bZo -— -0.77iA~"~r.“oT9328~” 

H9  0.9309  0.93C2  0.9297 

!;-2  0.9288  0.9282  0,S2iA  079268 

7*>C  0.97*52  0.9262  0.92^2  C 9271 

£*32?^  0.907.3  0.90£1  C.90?5 

^40  C.  9016  0.900  2 0.t-i9C  0.6980 

R'jg  0.9966  0.8959  o!fi9*2  o!«946 

“60  0.9936 0.892.9 0.6922  0.8917 

t'iO  C.8907  0.6886  0.6667  0.8AS2 

0..9330  0.8H26  0.8621  0.8822 

S70  0.8832  0.8892  0.6664-  0.8901 

6'.0‘  •0.9093— 0.9103 ^ 0.9I*6 C.9201 

232  S**’!^*'  C.9299  0.9311  C.9319 

910  0,9319  0.92S4  0.9194  C.9135 

910  C.9016  C.8958  olees^  otflBAi 

920- 0.87.35 0.866?-— 0 7 6609 o78563 

939  0.8495  0..8440  0.6392  0.834C  ’ 

940  0.8224  0.8160  0.6091  C.802C 

2^2— C.78A5  0.7762  o776i8  olfsli 

*£0  ~ 0.7339 0,7231 ^■0.7122— •^0,7013 

970  2*11??  0.6681  0.6S69  0.6456 

,J?2  0.6119  0.6'K7  0.5695 

”1  rt I ^ ^—  0 7499  1—^ C 7 i 8 7 2 0 7 4754 

« 2 Pni  S:3«"! 

1010  C.3357  0.3344  o73I*3  O 307£ 

1049“  - 0.2819“ — 0.2713 0,2615 072919 

i£.'2  0.2245  0,2160  0.2077 

*Ot*l  0.  1917  0.1840  0.  1766  C.169'3 

£*i552  0.1486  0.  142C  C.1362 

|O30  0,1257 ' — 0.1203 —0.1146 0.1093 

I?pn  0.0924  O.C867  C7C01C 

!}?5  0.06*75  0.0614  0,0536  0.0466 

JjAS 0.0275  0.0221  0.0170 

J1;;0  0.0084 — 0,0047-- 0.0015 — G.OOOO^ 

il;2  C.COOO  0.0000  C.OICC  0.0000 

ll‘50  ,2467r;p-C4  0.0000  O.OOCO  O.OOOO 


I 

/ 


'V  ■ 


• -I 


♦ 8 

- 579322- 

0.9293 
0.  926>0 
0.  9209 
-0.9114- 
O. 9030 
0.8973 
0.  0V4O 

-0.8912- 
0.8839 
0, 8625 
0.  8976 

■0.9240- 

0.9M9 

0.9075 

0.8783 

- 0. 3526 
0. 8283 
0. 7945 
0.7446 
C.6903 
0.6344 
0.5783 
0. 5223 

- 0. 4636  — 
0.4051 
0.3473 
0.2918 
0,2425- 
0.  1996 
0.1622 
0^»  3!Q 

-0, 1S37  - 
0.0753 
0. 0398 
0.0125 
0.0000  • 
0.  0000 
0. 0000 


F(2» 

C C I OCF  «ESPO*«S  I V I TV 


lA'' .()V(KK|  fO 


-if'l 
3 70 

— 3"3— 

'iOO 

410 

42  0 

-430 

440 

450 

450 

-470 

403 

490 

5J0 

-510 

520 

530 

540 

-550 

5ftO 

S'"! 

5H0 

- 

4')') 

2io 

f.20 

-fcl'O- - 

F40 
650 
fc-  0 

-ft  70 

6 30 
f.90 
703 

-71  C 

72  0 
730 
74  0 

-750 


2eH6  3fifi-04 
0.0000 
.C*0162 
0.0954 

C.19J1- 

C.27J3 

0.1235 

0.3755 

0.4352- 

0.4942 

0.5434 

C.5742 

0.6044- 

0.6364 

0.667C 

n.7>923 

C.7024- 

C.7179 

C.7440 

0*7745 

— C.)3026- 

C.H242 

0.9470 

C.J760 

""““C.9039" 

0.92Z7 

c.')i\n 

C.  92  71 

0.9357- 

C.7449 

C.‘J5on 

0.9497 

-C.5468- 

C.9436 

C.9401 

C.9373 

C.4343- 

0.0329 

0.9350 

C.9379 

0.9332” 


— -0.0000  • 
0.0000 
0.0246 
0.1164 
— C.2105- 
0.2932 
0.3337 
0.3861 

0.4479- 

0.5049 

0.5496 

C.5803 

— 0.6104- 
0.6429 
0.6725 
0.6939 

0.7051- 

C.7217 

0.7503 

0.7904 

— 0.UC69- 
0.9297 
0.9517 
0*3923 

—0,9094- 
0.9227 
0.9243 
0.9290 
—^0.9379- 
0.9462 
0.9490 
0.94,14 
—0.9464- 
0.9429 
0.9395 
0.9365 
— 0.9338- 
0.9327 
0.935a 
C.93ft| 
—0.9372” 


-o.mco 

o.occo 

O..C34  3 
O.I3£7 
-0.227? 
0.2532 
0.3441 
C.35ft9 
-0,4ftCC 
0*5151 
0.5558 
0.5863 
-0.6163 
0.6453 
0.6778 
0*6557 
-0*7019- 
0.7258 
0.7565 
0.7861 

-o.eiii 

0.8322 
0,8564 
0.8(162 
-0.5125- 
0.5229 
0.9248 
0.5*50 
-0.5255 • 
0.9414 
C.5455 
0.5480 
•C.9459  - 
C.5421 
0.5285 
0.9359 
-C.5'>25  - 
0.5327 
0.9165 
0.5383 
0*9362  - 


- 0.0900 
0.0030 
0.0512 
0.1562 

- 0.2432- 
0.3032- 
0.3545 
0.4090 

-0.4718- 

. 0.525C 
0.5619 
0.5524 

- 0.6228- 
0*6554 
C.6S29 
0*6977 
0*7110- 
0.7211 
0*7626 
C.7917 

- C.8I55- 
0.8378 
0,8624 
0.8538 

-0.9163- 
0,5231 
0,9255 
C.9309 
0,9417- 
0.5484 
0.9493 
0,5476 
0.9452- 
C.9414 
0,9383 
0.9353 
C.9332- 
0.9332 
0.9370 
0. 93(14 
0.9352- 


fifll  ^^SPC^£I VI  TV 


C/PfRA  CIORP  RESPONSIVITY 


C.9317 

O.S276 

0,9277 

0.924£ 

0.SIS4 

0.9034 

0.8947 

0.S912 

O.eoPE 

o.ee-3 

C.879C 
O.PE23 
0.9I1S 
0.9266 
0.9166 
0.669B 
0.662C 
0.6394 
0.6063 
0. 7634 
0.7C65 
0.6S23 
0.991C 
0.54II 
U.46I6 
0.4196 
0.36CI 
0.3C2C 
C.25C2 
0.2GE2 
O.I66S 
C.  13;b 
0.  ICES 
0.0769 
0.C4EE 
0.0199 
0.0014 
O.COCC 
O.COCO 


C.93?5 
0.92H5 
0.9279 
0.9255 
0.916  2 
0.9056 
0.0962 
0.H9I8 
0.8600 
0.8851 
0.B79  2 
0.8610 
C.9064 
0.9252 
0.9221 
0.8953 
0.B676 
0.S445 
0.8153 
0.7742 
0.7196- 
0.6636 
0.6081 
0.5524 
0.4942 
C.43I8 
0.3717 
0.3132 
C.2601 
0.2136 
0,1736 
0.1302 
0.1113 
0.0843 
0.0554 
0.0248 
0.0043 

c.oono 

C.OOOO 


C.9334 
C.0293 
0.9290 
C.0263 
C.  92I  I 
0.9079 
C.  60/9 
0.H924 
0.8605 
C.6872 
C.9798 
0.3800 
C.OO05 
C.0229 
0.9274 
C.9007 
C.6732 
0.8491 
0.9219 
C. 7948 
C. 7306 
0.4/43 
0.61 91 
C . *j  6 1 6 
0.5068 
C.444I 
u.;ini5 
0.3246 
r.2702 
0.2222 
0.  1813 
C. 14 5B 
C.II66 
0,0897 
C.0627 
C.0301 
0.0075 
0.0000 
C.OOOO 
0.0000 


C.9276 
0.9274 
C.9236 
0.9127 
C.C014 
C.6937 
0.8906 
C.66B1 
0.8818 
0.9790 
0.8869 
C.9160 
0.9277 
0.9114 
C.8843 
0.8574 
0.8340 
0.8C09 
0.7526 
n,6‘:73 
0.641 1 
C.5I!59 
C.5297 
C.469C 
0.4075 
0.3482 
0.291 t 
C.2406 
C.1970 
0.1594 
C.1271 
0.1005 
0,0735 
C.042C 
0.0154 
C.OOOO 
0.0000 
0.0000 


fOlO 

1020 

1030 


flHV  OFSPCKJI VI  TV,  rC2# 

- - CfPEPA  CICfF  PESPHNSIVITV 


l*v.>  )A|NP) 


»U 


♦ 2 


*6 


,0000 
.C168 
.0064 
. 1046- 
.7.1  hZ 
.3295 
.38  16 
.V.01  - 
.5143 
.5676 
.5900 
.fiZ^l- 
.6628 
-.6541 
i:.7181 
?.72.?2- 
1.7342 
:.7607 
:.70  34 
1.9233  - 
1.94  62 
:.  1703 
1.0017 
l.OlOO" 
:.0503 
1.0547 
:.9b97 
:.96JC 
1.066  7 
:.06d9 

:.o7co 

1.9601  - 
.0644 
;.05fl6 
1.0543 
l.OMO  - 

1.04  05 
.5525 

1.05  52 
.95  72- 


-0.0000- 
0.0000 
C.0254 
0.1174 
-0.2123 
0.2864 
0,3303 
0.3950 
-0.4630- 
0.5250 
0,57.39 
0.605  2 
- C.6358- 
0.6696 
0.6095 
0.7193 
-0.7239- 
0.7376 
0.7674 
0.7906 
0.8270- 
C.9509 
0.9752 
0,0071 
* 0.0340” 

0.9505 
-C.9639 
0.0672 
0.960? 
C.9  700 
-0.060  7 - 
0.9631 
0.9576 
0,9535 
-0.0505  - 
0.0495 
0,9535 
0.9567 
-0.9562- 


-O.CUCC- 
n.O  )C0 
0,C3£2 
0.1378 
-0.2252 
0.2576 
C.35C2 
0.4075 
-0.4775 
0.5371 
0.58C3 
0.7114 
-0.7418 
0.7771 
0.7C47 
O.llEH 
-0.7260 
0.7414 
0.7741 
O.flCS? 
•0.8223 
0.8m;7 
0.68C2 
R.5135 
-0.5352 
0.5521 
0.5573 
C.57C2 
-0.5747  - 
0.5777 
0,5755 
0.5755 
-0.5762  - 
0.9719 
0.5577 
0.5*26 
C.55C2 
0.5455 
0.5543 
0.5*70 
-0,55*2  - 


C.OOOO- 
0.0035 
C.052C 
0.1*74 
0,2455- 
C.3C72 
0.3612 
0.4155 
C.4956- 
0.5478 
0.5865 
0,6175 
- 0.6405- 
0.6824 
C.7C54 
0.7196 
-0.7284- 
0.7469 
0.7806 
C.8117 
0.8375- 
C.86C5 
0.8365 
0.9154 
-0.9433- 
C.9D25 
0.9571 
0.9611 
0.9654- 
0.9781 
C.969fi 
0.9697 
0.5672- 
0.9608 
C.9555 
0,9521 
0,9499- 
C.9502 
0,9551 
C.95?i 
-0.9543- 


♦ 8 

O.flOOO 
0,0095 
0.0746 
0. 1 764 
0.2612 
0.3178 
0.3724 
0,4347 
-0.5022 
0.5579 
0.5928 
0.6236 
0.7558 
0.6884 
0. 7139 
C. 7207 
-0,7312 
0. 7538 
0.7871 
0,8175 
0.8415 
0.8653 
0.8938 
0.9249 
-0.94  70 
0.9538 
0,9579 
0.9721 

- 0.  9661- 
0.9685 
C.9659 
0.9695 

- 0.9658 
C.9597 
0.9551 
0.9515 
0.9497 
0.9514 
0.9557 
0. 9572 

- 0. 5534 


e:' V Rr  spr^«Ivl  iv,  CflRfP/ 


Ff7< 

f/MJ-RA  CfOOF  RFSPONSIVITY 


L4*'^^)A|^R| 


— ".OSSS- 
C.<;484 
C.04 70 
0.<3452 
■— C.<J406- 
C.‘5?89 
0.9204 
0.9168 
— C.9155- 
0.9140 
C.9068 
C.9063 
-0.O265- 
C.94  76 
0.9911 
C.9231 
—0,8949- 
C.8713 
0.8449 
0.8079 
-C.7523- 
C.6952 
0.63.12 
C.S814 
-0.5234- 

0.33‘.52 
-0.2764- 
G.2254 
G. 1839 
0.1479 
- C,  1186- 
C.C916 
0.0643 
C.0308 
-C.C077  - 
0.  J099 

r.oooo 

c.cooo 


-0.9516*— 
0,9477 
0.9468 
0.9445 
-C.93H0-- 
0.9269 
0.9191 
0.9165 
^0.9152  — 
0.9120 
C.9062 
C.9077 
-0.9321— 
0.9498 
0.9455 
0.9175 
-0.389  2 — 
0.67.69 
0.8383 
0.7969 
-0.7410  — 
0.6837 
0.6260 
0.5699 

-0.5107 

0.4478 

0.3859 

0.3229 

-0.2656 

C.2167 

0.1763 

0.1412 

-0.1133 

0.0862 
0.0568 
0.0254 
-0.0043*  — 
0.0000 
0.0000 


-0.55C8 
C.941C 
0.9466 
0.5427 
-0.5255 
0.9251 
0.5115 
0.9163 
-0.9149 
0.5 1C3 
0.9C59 
C.5C69 
0.9370 
0.9512 
0.9259 
0.9118 
-0.8P35- 
0.66.20 
0,6212 
0.7659 
0.7256 
0.6721 
0.6  156 
C.5564 
-0.4961 
0.4252 
0.2736 
0.2IC7 
-0.25  50  -■ 
0.2C61 
0.1669 
0.1248 
-0.1C75- 
0.06C7 
0,0457 
0.0204 
0.0012  - 
0.0  ICO 
0.0. ICO 


* 0.9500 
0.9468 
0.9463 
0.9427 

- 0.9332- 
0.9234 
0.9173 
0.9160 

-G.9146 

0,5088 

G.9C59 

0.9133 

- 0.9413- 
C.9519 
C.9343 
0,9062 

-0.879C- 
0.8567 
0.8239 
0.7746 
-C.7182- 
0.6607 
C.6042 
0.5468 
*0.4855  - 
C.4229 
0.3610 
0.2990 
C.2449- 
0.1998 
0.1617 
C.1290 
C.1025- 
0.0752 
0.C430 
C.0157 
0,0000- 
c.oooo 
c.oooc 


0.9492- 
0.9469 
0.9458 
0.9417 
-0.9310- 
0.9219 
0.9170 
0.9157 
-0.9144 
0.9076 
0.9062 
0.9202 
0. 9448- 
0.9519 
0.9287 
0.9005 
-0.  8754^- 

o.esio 
0. 8161 
0.7636 
0. 7067 
0.6494 
0.5928 
0,5351 
0, 4729  - 
0.4105 
0.3480 
0.2875 
0.2350- 
0.1918 
0.1547 
0.1238 
0.0971- 
0.0698 
0.0367 
0.0114 
0.0000- 
0. 0000 
C.OOOO 


3^0 

3c0 

3/0 

3!>0 

3«J0 ’ — 

>400 

AlO 

420 

— -4  30 

440 

450 

4,50 

— 4 fC- 

430 
4)0 
5 30 

— 510 

S?C 

530 

540 

» a 

6-iO 

5/0 

5U0 



/DO 

<;I0 

/.20 

-—(33(3 

54  C 
/50 
fr‘^3 

■—(r/O- 

5 30 
6nn 
7CC 

—71  0 — 

73  0 
73  3 
740 

—750 


0,')(30(3- 

C.OflOO 
C.OOOO 
0.7760 
— 1.5756- 
».7?)«4 
2.5086 
3.9254 
— 4.1788- 
5.3314 
6.3681 
6.6159 
-7.0610- 
7.5738 
7.C25I 
7.  16  76 
— 2. 1151- 
C.4607 
0.1931 
O.tO/0 

— C.C4  77- 
0.0342 

r.0260 

C.0222 

— 0.02  38- 
0,i0312 

c.ciaf 

0.0444 

— 0.12/1  — 
C.25/3 
0.4.325 
0.3685 

— 1.0566  — 
0.324  3 
0.4469 
C.1881 
—0.1091  — 
0,3554 
0.03  79 
C.C369 
—0.(3334  — 


— 0.0000  - 
C.OOOO 
0.0000 
0.987.9 
-1.5503- 
1.8673 
2.9990 
3.9094 
— 4.5959— 
5.9599 
6.4021 
6.7012 
-7.1571- 
7,4158 
7.4675 
5.8725 
—1.6506— 
0.3673 
0.1739 
0.0910 
—0.0446— 
0.0322 
0.0249 
0.0220 
-0,0249  — 
0.0240 
0.0151 
0.0567 
-0.1495  — 
0.288/ 
0.539/ 
0.9259 
-1.0646 — 
0.7394 
0,3856 
C.1702 
-0.0964  — 
0.0475 
0.0379 
0.0364 
-0.0294  — 


-0.C3C0- 
C.C.3CC 
0.0722 
1.1132 
-1.5527  — 
2.C229 
3.33C4 
3.5264 
-4.57C3  — 
6.0736 
6.4437 
6.7.:i4 
- 7.2532  - 
7.2754 
7.7C34 
4.7.324 
-1.2545 — 
0.2835 
0,15*6 
0.C8CC 
-0.C4I7 — 
O.C3C3 
0.C241 
O.C221 
-O.C263 — 
0.CI6C 
0.CI54 
0.0111 
-0*1737 — 
0,3215 
0.6360 
C.573* 
-1.0631  — 
0,6550 
0.3253 
0.1523 
0.C847  — 
0.0407 
0.0278 
0.0358 
0.0241  — 


- C.OOOO 
C.OOOO 
0,2736 
1.3328 

-1.5632 

2.1582 

3.5558 

3.9620 

-5.3010- 

6.1852 

6*4933 

6.8774 

-7.3.940- 

7.1653 

7.7295 

3.7122 

- 0.9246- 
0.2345 
0.1383 
0.0681 

-C.C390- 

0.0287 

C.0233 

0.0224 

- 0.0275- 
0.0143 
C.0257 
C.C876 
0.1598  - 
0.3565 
C.7241 
1.0109 
1.0093- 
C,5F34 
0.2776 
C.1376 

• 0.0740“ 
0.0376 
C.0376 
0.0151 
0.0203“ 


f : SFfMI  V I TV  t_f 


C#PEPA  OIOCF 


lAf'  )iU(  \t*J 


RESPONSIVITV 


1003-“ 

10 10 

lo'jo 

WiO— 

10^0 

1060 

IC7C 

— ic-^o- 

icni 

1130 

1110 

1!  io 
1160 
1150 


-O.OlAft 

0.0109 

0.  (i6oa 
C.076? 
“0.0832 
0.0616 
C.Q135 
0.0039 . 
-0.00  37- 
C.C061 
0.0062 
0.0061 
-C.0125- 
0.0197 
0.1233 
0.C171 
^0*0165- 
0.0124 
0.0155 
0.0281 
-0.16  09- 
C. 0950 
C.0930 
0. 1901 

“C.on74- 

c.on7 

n,0»68 

C.C''03 
-C.1578- 
0.2ROI 
0.6835 
0.9263 
-C.9860- 
0.9092 
0.  74  96 
0.3599 
-C.C909- 
C.-OOOO 
0.0000 
C.0003 


- —0.0127  - 
0.0120 
0.0494 
0.0779 

0.0737 

0.0349 
0.0094 
- 0.00  38 

0.0037-- 

0.0040 

0.0045 

0.0067 

0.0142“ 

0.020S 

0.0218 

0.0163 

0.0144  — 

0.0123 

C.0I73 

0.0373 

0.0755  — 

0,0995 
0.0960 
0.0891 
— — 0,0825  — 
0.0742 
0.0926 
0,1031 

0.1734  — 

0.3795 

0.7436 

C.9580 

0.9771 — 

0.0039 
0 .66 1 7 
0.2968 

0.0508  — 

0.0000 

0.0000 


• — 0.0114  -- 
0.CIJ5 

c.cn2 

C.CEC7 

—0,0645 

0.0288 

O.CC59 

0.0C37 

0.CC38 

0.CC39 

0.0048 

0.CC13 

0,0158 

0.0216 

O.C2C4 

0.C156 

0,0144 

0.0126 

O.C154 

0.0461 

0.0814 

C.  IC26 
0.C542 
C.0P64 

0.0788 

C.C757 

0.0557 

n.it  ic 

— 0.1515 

0.4653 

0.7575 

C.5827 

— 0.5652 

0.6545 

0.5753 

0.2272 

— 0.0184 

O.COCC 

C.COCO 


0.0107 
0,0202 
C.0635 
0.0824 
0.0566- 
0.0231 
0.0042 
0.0037 
0.0038- 
C. 0040 
0.0051 
0.CC87 
0.0173- 
C*0223 
0.0191 
C.CISI 
C.0135- 
0.0132 
C.0215 
0.0542 
C.0868- 
C.1026 
0.0926 
0,0575 
0.076C- 
0.0783 


0.101! 

g.ilil 


0.5437 

0.E473 

0.9535 

-0.9500- 

0.8230 

0.5018 

0.1836 

C.OOOO 

0.0000 

G.OOOO 


- C.01Q5 
0.0310 
0. 0656 
0. 0833 

— 0.0488- 
0.0131 
0.0040 
0,0037 

0.0039- 

0.0041 

0.0056 

C.0107 

— 0.0156- 
0.0229 
0.0180 
0.0147 

-0.0130- 

0.0141 

0.0248 

0.0618 

-0.0916— 
C.1002 
. 0.0913 
0,0875 

— 0.0/43  — 
0.0920 
0.0985 
0. 1356 

--  0.2550- 
0.6162 
C.8396 
C.99I4 

— 0.9310  — 
0.7876 
0.42  79 
0.1349 

— C.OOOO  . 
C.  0000/ 

c.oooc. 


GfffcCN  HESPCKSIVITY,  C/Epo*  ff?A 

_ „ - C/PFPA  niOCp-RPSPONSIVITY 


0*007^5 

o;ot9i 

0.G790 
0^0^08 
0.0^1 77 
0.0968 
C.0996 
0.0991 
C.0932 
0.050S 
0.0969 
C.C808 
0.1203 
0.1915 
1.7969 
3.1611 
9*0912 
5.2809 
7.0067 
7.7778 
8.1353 
6.8552 
2.2577 
C.8516 
0.7139 
0.5691 
0.2930 
0.0832 
0.0591 
C.C358 
C.0353 
C.C397 
C.0915 
0.0916 
0.0395 
C.0397 
0.0392 
0.0236 
C.0160 


O.COfl 
0.0169 
g.C27« 
0.C290 
0.0967 
0.0976 
0.C99E 
0.0'i9f 
0.092  7 
0.C9E4 
O.C567 
O.C795 
0.1153 
0.CE5I 
1.3926 
2.9622 
-3.9062 
5.0590 
6.7159 
7.7264 
8.1366 
7.3999 
2.9^!68 
0.9863 
C.7C76 
0.6144 
0.1070 
C.C975 
0.0590 
C.C366 
O.C341 
0.0390 
0.C4I7 
0.0418 
0.0901 
0.0359 
0.03C2 
0.0251 

o.cm 

O.CI34 

0.0163 


-0.0026 
0.0196 
0.0255 
0.0369 
0.0955 
0.0989 
0.0952 
0.0999 
0.0925 
0.0966 
0.0558 
0.C691 
0.1053 
0.0P6  I 
0.9598 
2.7355 
3.7917 
9.7960 
6.2752 
7.6928 

n.0907 

7.67/2 

9.0982 

1.1509 

0^6919“ 

0.6561 

0.3816 

0.1209 

0.0699 

0.0919 

0.0329 

0.0382 

0.091 3 

0.0919 

0.0905 

0.0370 

0.0313 

0.026  1 

0.0189 

0.0U7 

0.0149 


O.nOflO 
0.0123 
■C.C239 
C.0397 
0.0991 
C.C999 
0.0956 
0,0993 
C.C927 
0.0951 
0,0559 
C.C6>96 
0.C962 
0. 1590 
C.9B38 
2.5010 
3.5973 
9.5217 
5.7712 
7.6908 
7.!I9?7 
7.8391 
5.3639 
1 . 39  1 9 
C.6697 
0.6939 
0.9671 
C.19  70 
•0.)702 
C.0955 
0.0315 
0.0373 
C.C9a9 
0.09 20 
0.0910 

o.mai 

0.0329 
0.0271 
r.0200 
C.0193 
0.01 15 


_ ''rsrr^<f vf iy. 


fCZA 

CtffHk  cioce  RESPONSIVITV 


L«''t'>A|^y)  *C  *2  , ♦<%  ^6  «8 


~ll  0- 

Tin 
7f>0 

7?C 

fllO 
fi’C 
mo 

“S'iO— 
fi-:0 

fito 

PTC 

-H'-!0— 
090 
ooo 
910 
-92  C— 
930 
990  • 
9S0 
-96  0-- 
9 70 

9 00 
990 
000“- 

010 
0.!0 
O’O 

— ir'#o— 
10  50 
IC'-O 
in  70 
— 10“0~ 
K9C 
~-!J00 

— lU’O— 
1130 
11*0 
1150 


-C.0205- 
C.C.775 
O.O^Ol 
C.M99 
-0.0490- 
0.0247 
C.008? 
C.002S 
-0.0027- 
C.C026 
C.C021 
0.0022 
-0.0017- 
0.C024 
0.0065 
C.Q2C6 
-0.0290- 
0.0278 
0.0228 
0.0198 
-0.01 16- 
0.0152 
0.0451 
C.0797 
-C.0982- 
0.0053 
0.0776 
r.C506 
-0.0519  - 
0.0770 
C.12  79 
0.2195 
-0.4747- 
0.7262 
0.7794 
0.3743 
-C.C942  - 
0.0000 
0.0000 
O.QOOl 


-0,0219- 

0.0239 

0.0430 

C.0506 

-0.0435 

0.0209 

0.0059. 

0.0029 

-0.0027- 

0.0025 

0.0021 

0.0023 

-0.0016 

0.0030 

0.0008 

0.0227 

-0.0300- 

0,0266 

0.0220 

0.0173 

-C.0U4 

0.0174 

0.0533 

0.0846 

-0,0953- 

O.OP33 

8:8?U 

O.OS43- 
0.0341 
0.1420 
0.2430 
0.540  5- 
0.7526 
0.688  3 
0.1081 
-0.0525 
0.0000 
C.OOOO 


-0,0233 
0.03C3 
0.C4S4 
O.OSCf 
-0.03P3- 
0.0172 
O.CC37 
0.C027 
-O.OC27 
O.OC24 
0.CC21 
0.0024 
-0.CCI6- 
C.CC37 
0.0128 
0.C246 
-0.03C8- 
0.02E6 
0.C213 
0.C152 
-0.CII7  - 
0.C2CI 
C.CPCB 
C.CPEO 
-O.C«!2fc- 
0.0PI3 
O.C743 
O.C52C 
0.05P1 
O.C927 
0.1557 
0.;6P2 
0.5979  - 
0.7722 
0.7C21 
0.2468 
-0.C162  - 
0.0000 
GiCnCC 


- C.0247- 
0.0331 
0.0473 
C.0506 
-0.0334 
0.0139 
C.0C29 
0.0027 
-0.0027- 
0.0023 
C.0021 
0.0023 
0,0018  - 
C.0045 
0.0157 
C.C263 
-C.0304- 
0.0246 
0.0207 
0.0135 
0.0123- 
C.0265 
0.0677 
C.C927 
-0.0900- 
0.0796 
C.OT02 
0.0507 
0.0631- 
C.1C29 
0.1779 
0.3234 
0.6489- 
0.7835 
0,5209 
0.1906 
-0.0000“ 
0.0000  , 
C.OOOO 


- 0. 0261- 
0.0i58 
0.0489 
0.0501 
0.0289- 
0.0109 
0.0028 
0.0027 
- 0,0027- 
0.0022 
0.0021 
0.0019 
0. 0020  - 
0.0054 
0.0192 
0.0278 
-0.  C291- 
0.0236 
0.0202 
0.0123 
0.0136-- 
0.0361 
0.0740 
0.0957 
-0.08  76  - 
0. 0780 
O.Ob38 
0.0506 
• 0.  0695- 
0.1146 
0.1078 
0. 4030 
-C.6907- 
G.  7854 
0.4447 
0.1393 
0.  0000“ 
0.0000 
0.0000 


r*.. 

CM 


t 


HFSPC^SIWIIY 


C/Pf-PA-CIfifF  ReSPllNSIVITV 


C.OUO? 

0.0023 

0.0073 

C.0176 

0.0?V3 

0.0257 

0.0248 

0.0231 

0.0208 

0.0175 

0.0122 

0.0075 

0.0054 

0.0071 

C.0003 

0.0085 

o.oca6 

0.0CB8 
0.0081 
C.C103 
0.0005 
0.0180 
C.G450 
0.1602 
0.5128 
1.2800 
2.2053 
3.0512 
3.0476 
2.7342 
2.7810 
2.8217 
2.8722 
3.1091 
2.9171 
2.4359 
2.1203 
1.3713 
0.6873 
Q.4i65 


374893F-C4 

0.0C17 

O.CC55 

0.C159 

0.C233 

0.0259 

C.C250 

C.0235 

0.0211 

0.C182 

0.C134 

0.C063 

o.oc;< 

o.ocee 

O.C081 

C.CG86 

C.CCE6 

O.C090 

o.ncfo 

O.CC96 

— ^O.fCee 

0.0157 

0.C378 

0. 12C3 
0.4160 

1.IC17 

1. C5S5 
2.5»24 

■— 3.0«E7 
2.7941 
2.68££ 
2. 7 )?0 

2.6556 

3.C7C6 

2.99C4 


-0.0000 

0.0012 

0.0046 

0.0139 

0.0221 

0.0259 

0.0252 

0.0239 

0.0217 

0.0183 

0.0147 

0.0091 

0.0058 

0.0065 

0.0079 

0.0086 

0.0085 

0.0089 

0.0050 

0.0091) 

0.0105 

0.0131 

0.0313 

0.0917 

0.3365 

0.9266 

1.81108 

2.8174 

3.1262 

2.8674 

2.4726 

2.7709 

2.8497 

3.0079 

3.3586 

2.6419 

•2.2360 

1.7.343 

0.8923 

0.4599 

0^3462 


2173295-05 
C.0008 
0.J037 
0.01 19 

0.0207 

0.0260 

C.02S4 

0.0242 

0.0222 

C.C194 

0.0161 

n.cioi 

0.0063 

C.C06I 
C.0077 
0.0087 
— — C.C035 
G.008S 
0.0052 
C.00H6 

0.0120 

0.51  12 
0.C275 
C.C743 

0.2753 

0. 7555 
1.6506 
2.6503 
- — -.3.16  00 
2.9559 
2.6603 
2.73  77 
~ — ^2.8519 
2.9231 
3.1215 
2. 7540 
— 2.2536 
1.8995 
1.0135 
0.5311 


--C.0004- 

Q.ooao 

0.0097 

0.0193 

- 0.0252-^ 
0.0256 
0.0245 
0.0226 

- 0.0200- 
o.oua 
0.0111 
0.0068 

•0.0050- 
0.0074 
0.0006- 
0.0085 
-0,0087- 
0.0084 
0.0083 
0.0111 
0.0100- 
0. 0229 
0.0561 
0.2115 
-0.626.3- 
1.4643 
2.4798 
3.1194 
3.0030- 
2.6905 
2.7188 
2.8396 
-2.8956- 
3.1259 
2.8384 
2.3421 
-2.0216- 
1.1 B06 
0.6034 
0. 3844 
0.3137-- 


9P 

Cvj 


Cff'fKA  CfCCP 


RfcSPONSIVITY 


LAy/)OA|KK) 


't-;u 

'issr 


-0.3011- 
0.325A 
0.lft32 
0.1324 
~C.  1038- 
C.0729 
0.0499 
n. 0351 
-C.C247- 
0.C234 
0.0340 
C.C376 
-0.CP79- 
0.01  34 
0.0037 
C.0035 
-0.0034- 
C.0034 
0.0033 
0.0033 
-C.0032  - 
0.3031 
0.0023 
0.0020 
-0.CC30- 
0.(1032 
C.OI  |4 
0.01 II 
-0.0093- 

n.oo76 

0.0055 

C.0P41 

-0.0019- 

C.U041 

C,fl037 

c.opia 

■C.0004  “ 

c.oooo 

r.onoo 

c.cooo 


-0,2876  - 
0.2059 
0.1569 
0.1265 
-0.0969“ 
0.0677 
0.0462 
0.0330 
-0.0256— 
0.0261 
0.0353 
0.0374 
-0.0245— 
0.0111 
0.0037 
0.0035 
-0.0034 — 
0.0034 
0.0033 
0.0033 
-0.0031  — 
0.0031 
0.0022 
0.0021 
-0.004  2 — 
0.0090 
0.0117 
0.0 lOH 
-0.0090  — 
0.0071 
0.005  2 
0.0039 
-0.0040 — 
0.0041- 
0.0032 
0.0015 

- 0 .000  2 

0.0000 

0.0000 


- 0.2733  - — 
0. 1S75 

Q. 15C6 
0. 12C7 
-0.C5C4  — 
0.0622 
0.0427 
0.C311 

-O.C241 

0.0265 

0.C363 

O.C370 

- 0.C216  “— 
O.CC£9 
0.CC36 
O.CC35 

—0.0034- 

C.CC34 

0.0033 

O.CC32 

-0.C031 

0.CC30 

0.0020 

C.C022 

- 0.0053— — 
0.0-05  7 
0.0120 
C.ciC4 

-0.r066  - — 
C.0C67 
0.CC49 
0.00*7 

-C.0C41  

O.C040 

n.cc2e 

0.0C12 

-O.CJCl 

O.flOOO 

O.COOO 


0.1763 

C.1444 

0.1149 

- 0.0843- 
0.C582 
0.0398 
0.0294 

-^C.024I- 

0.0306 

0.0370 

0.0349 

- C.0187-^ 
0.007C 
O.OOU 
0.0035 

-0.0034- 
C.0034 
C.0033 
0.0032 
C.CC31  - 
0.0G29 
0.0020 
0.0024 

-0.0064- 
0.0103 
C.CI19 
0.0100 
0.0083  - 
C.CC63 
0.0046 
C.0037 
0.0041- 
0.0039 
0.0025 
C.0009 
C.OOOO- 
0.0000  . 
CiOOOO 


J[Pl  ?<6SPrvSIVI  iY,  CfPEP/  FC2« 

■ — — C#PERA  CICtt  RESPONSIVITY 


\P)  ^0 


~35'»— 

’^0 

370 

331 

-3'J0“ 

4J0 

410 

420 

-430 

4 40 
450 
460 

“4  7C-- 
4 30 

4 90 
500 

-510 

520 

510 

540 

-550 — ■ 
5oO 
570 

5 ’0 
-‘5'JO— 


P44t‘'<9F-0? 

C.0049 

C^ClOl 

0.0171 

- 0,0236 

0.02/4 

0.0269 

C.0256 

C.0231- 

0.0200 

0.C171 

0.0140 

0.0117- 

C.CIOI 

C.C002 

0.0092 

O.Olll- 

C.0124 
C.C127 
C. 0126 

0.0127- 

0.01 IB 
0.0127 
0.0177 
02  35- 
0.0264 
0.0? 4 6 
0.C225 

-0.0196  - 

C.Q166 

C.0146 

0.0141 

O.C136- 

0.0128 

0.0121 

0.0121 

— — C.Cl  ifl- 
0.0135 
0.0071 
0.0079 

— — 0.0303- 


-0.00 10- 
0.0060 
0.0112 
0.0157 
C.0246- 
0.0273 
0.0267 
0.0251 
-0.0225- 
0.0194 
C.017>4 
0.0135 
-0.0113 
0.0099 
0.0092 
0.009  7 
-0.0115- 
0.0126 
0.0127 
0.0126 
0.0124 

o.oiia 

0.0131 

0.0191 

-0.0243- 


— 0.CC19 
0.CC1C 
0.0123 
0.C2C1 
- O.C2‘£ 
0.0273 
0.C26* 
0.C249 
-0.0216- 
O.Olfe 
O.C158 
C.CI3C 
O.OllO 
C.CG57 
O.G091 
O.OICl 
-0.0117 
0.C126 
0.0127 
0.0126 
' C.C121  - 
0.0119 
0.0136 
0.02C4 
-0.0250- 
0.02*7 
0.0216 
0.0216 
-0.0163  - 
0.01*7 
0.0144 
0.0135 
-0.0134  - 
0.0124 
0.0120 
0.0117 
0.0123  “ 
0.0146 
0.CC49 
O.CI43 
-0.02*2- 


0.026  1 
0.0242 
0.0221 


-0.0159 

C.0162 

0.0145 

0.0140 

-0.0135 

0.0126 

0.0120 

0.0119 

0.0120- 

0,0141 

0.0056 

0.0107 

0.0264- 


-0.0029 
C.0080 
0.0138 
C.0214 
-C.C262 
0.0272 
0,0262 
0.0244 
- 0.0212 
0.0182 
C.0152 
0.0126 
-0.0107 
C.0C9S 
0.0C91 
0.0105 
-0.0120 
0.0128 
0.0126 
0.0127 
- C.0119 
0.0121 
,0.0147 
0.0215 
-0.0256 
0.0254 
0.0234 
0.0210 
0.0177 
C.0153 
0.0143 
0.0139 
0.0133 
0.0123 
0.012C 
0.0117 
0.0126- 
0.0131 
C.OOSl 
0.0180 
-0.0267- 


I 


I 


«...  , 


j v‘  1 _;»?  s prN  5 r V 1 1 Y # Cffift 


^c^^ 

ctfffni  Dinne 


.-T  -WW.  :^^~5e*  -■  ■: 


RfSPONSIVITV  - 


14V)  vO«f  APJ 


— e.  Cl  t9 
0.1116 

0.  14«n 

C.59S7 

-C.7006- 

1, ?aa7 
2.2484 
3.371  I 

—5.1360- 
4.9732 
4. 3207 
4il750 
-4.I233- 
5.9132 
5.3446 
3.7809 
-2.2548- 
1.3613 
C. 7650 
C.4896 
-4.1595  - 
C.2557 
0. 1955 
C. 1601 
-C. 1323- 
0.1  142 

r.  [iVo'i 

I .0921 
c.oftnt- 
0.0866 
c.oafl? 

0.0920 
-0.  1069- 
0.1166 
C.1102 
0.0530 
■C.0133  - 
C.OOOO 
c.oooo 
C.OOCO 


-0,0475- 
0.1341 
0.1584 
0.3593 
-0.8118- 
1.4416 
2.49f.8 
4.1838 
-9. 1271- 
4.8103 
4.2474 
4.2133 
- 4.8738- 
5.5973 
5.1063 
3.4520 
-2.0051- 
1.1217 
C.7027 
0.4615 
-0.3367- 
0.2397 
0.1878 
0.1539 
-0.1284— 
0.1 1 II 
0.098  I 
0.091 t 
0.03  76  - 
0.0870 
C.C»93 
0,0*.' 28 
-0.1107- 
0.1185 
0.0973 
0.0436 
0,0074- 
O.OUOO 
0.0000 


-0.C557 
0.15E9 
Q.l7ec 
0.43CC 
-0.5259- 
1.6141 
2.7638 
4.4527 
-6.1669- 
4.6654 
4.1572 
4.2723 
-5.C147- 
5.62CC 
4.6442 
3.1322 
-1.7776- 
0.9556 
C.6437 
C.4345 
-0.315C  * 
0.2235 
0. I6C4 
0.146  1 
-0.1246- 
0. inei 

0.056C 
0.05C2 
-0.0812  ■ 
O.C873 
O.CH55 
0.C537 
-0.1135- 
o.im 
0.0651 
0.C350 
-O.OC23  - 
0.0000 
0.0 OCO 


- 0.0745 
0.1630 
C.2C79 
0.5105 
1.0420- 
1.8050 
3.1189 
4. 6910 

- 5,1417- 
4.5326 
4.16.34 
4.395 6 
5,1557- 
5.5637 
4.5137 
2.8241 

-1.5622- 

C.9012 

0.5687 

C.4C64 

0.2943- 

0.2120 

0.1733 

0.1425 

0.1210- 

0.1053 

0.0944 

0.0894 

0^0869- 

C.fl877 

0.0905 

0.0970 

C.II63- 

C.1161 

0.0737 

C.Q27C 

C.OOOO- 

C.OOOO 

0.0000 


-0.0917- 
0.1509 
0.2483 
0. 601 1 
—1.1555- 
2.0175 
3.5165 
4.8876 
—5.0692- 
4.4143 
4.1610 
4. 5641 
-5,3838- 
5.4929 
4. 1431 
2.5278 
-1.4155- 
0,8314 
0.5371 
0.3634 
0.2749 
0.2036 
0. 1666 
0.1373 
-0. 1 175- 
0.1027 
0.0932 
0.0867 
■ 0.0867- 
0.0882 
0.0912 
0.1024 
-0.1179- 
0. 1136 
0.0630 
0.0197 
-C.OOOO- 
0.0000 
0.  0000 


RFSPJ N51VITY, 


!#>»€»«  CIOtF  PFSPCNSIVITV  - — 


iAy'nAi.\pi 


370 

33C 

— 3'J0-~ 
400 

410 

420 

-43C 

440 

450 

460 

-470— 

4U 

4-30 

500 

-510 — 

5?0 

530 

540 

“5  SO 

5tO 

57,1 

5 MO 

■“‘j'lrt—*- 
40  0 
fc  1 0 
620 

-t.io  — 
t'.C 

6 50 
6f  1 

-6  70— 
6f'C 
f fJO 
700 

-rio"— - 
720 
770 
I'^O 

-750 — - 


-0.0000- 

0.0130 

C.C?63 

C.C3fl6 

-r.c4a6- 
C.0542 
0.C512 
0.04  04 
-0.04  77- 
0.04fl0 
C.0521 
C.0350 
-0.0554- 
. C. 1329 
C.2419 
0.  1526 
-C.5519- 
C.6264 
0.4905 
0.2765 
-C.1247- 
0. C795 
0.04  71 
C.0326 
“0.0277- 
0.0241 
C.C22C 
0.0211 
<'.0212- 
C.C223 
C.0241 
C.0273 
-0.0302  - 
0.0293 
0.0300 
C. 0374 
0.0477  - 
0.0690 
0.1154 
C.1652 
-C. 1964  - 


“0,0029- 
0.0165 
0.0286 
0.0410 
-0.0501“ 
0.0535 
0.05OT 
0.0492 
-0.0475- 
0.0485 
0.0457 
0.0360 
-0.064  1“ 
0.1545 
0.2640 
0.4030 
-0.5765- 
0.6269 
0.4429 
0.2410 
-0.1146- 
0.0  720 
0.1)421 
0.0315 
-0  .0269- 
0.0236 
0.02M 
0.0210 
-0.0214  - 
0.0227, 
0.0248 
0.0279 
*C.030a  - 
0.0289 
0.0309 
0.0386 
0.051  1- 
0.0  745 
0.1269 
0.1710 
-0.2014- 


-0.00*6 

0.C19I 

C.03C5 

0.0431 

- 0.C514 
O.C525 
C.05C3 
O.C45I 

-0.C474 
0.0451 
0.04C6 
0.C366 
-0.0743- 
0.  1761 
0.2661 
0.4479 
-0.5962- 
0.6227 
0.3977 
0.2C60 

- C, ICil  - 
C.C65C 
0.C376 
C.C2Ci 

-0.0261- 
0.0231 
0.0215 
0.021G 
•0.0216 
C.C22C 
0.0254 
0,0265 
-0.0313 
0.0266 
0.0322 
0.C4C2 
-Q.C549- 
O.OfC* 
0.13  76 

c.  ir-cc 

-0.2054  - 


-0.0113 

C.0240 
0.0361 
0.  04  70 

0.0534^ 

0,0517 
0,0497 
0. 0431 

-0.0476 

0.0509 
0.0354 
0.04 83 

0.1116 

0.2199 
C. 3305 
0.5223 

-0.6210 

C.5402 
0.3145 
0. 1499 

- 0.0875- 

0.0526 
0. 0338 
0.0266 

-0.0247 — 

0.0224 

0.0212 

0.0211 

0.0221 

0. 0237 
0.0267 
0.0297 

C.C300 

0.0293 

0.0.354 

0.0448 

-0.0619 - 

0.1032 
0. 1568 
0.1917 
0.2107™,. 


_|R2  PFSPCNSIVITV,  C4PfPit 


FC24 

C4F6P4  -ClOOe  PFSPONSIVITY 


LAPnoAthP) 


ifrn 

K’50 

K61 

IC70 

-icr.cr- 

jo'?o 

1100 
1 1 1 0 
-II  .?r- 
1 1 ya 

ll'tO 

MJ>0 


~ C,’I2I- 
0.2058 
0.1593 
C. IC29 
— 0.0655 
n.  <^5  39 
0. C5  95 
C.C5B2 
—0.0558  ■ 
C.0T79 
C.C2?1 
0.1057 

-c.iina- 

C.3776 
1.2678 
3.C990 
-7.1301- 
9.5624 
C.5329 
9.3838 
--  8.C65B  - 
5.2052 
2.  nOB 
l.5fl‘>2 
— C.8709- 
0.6192 
0.5239 
0.3113 
-0.25  04- 
0.2072 
0.1912 
0. IB06 
-;).  1916- 
0. 1909 
C.1793 
0.0860 
-0.0215- 
C.OOOO 
0.0000 
0.0000 


-0.2126- 
0.2020 
0.1464 
C.0939 
~ 0.0625- 
0.0524 
0.0495 
0.0486 
-0.0591— 
0.0556 
0.0273 
0.1391 
-0.1159^- 
0.5050 
1.47BO 
3.8049 
-7.8122— 
9.5263 
9,3974 
9.2913 
-7.5800— 
4.6301 
2.4194 
1.3180 
“0.116  3— 

8.5/55 
.39i9 
0.2977 
-C.2403  - 
0.2935 
O.IB87 
0.1791 
0.1955— 
0.1981 
C.1583 
0.0709 
-0.0120— 
0.0000 
0.9000 


0.2122 

C. 1914 
0.1344 
O.CC57 

-  - 0.0699 

0.0513 

0.C491 

0.0495 

—0.0629 

O.C369 

0.0383 

0.1773 

—  0.1452 

0.6692 

1.7655 

4.5158 

— — -8.3970- 
9.5617 
9.3726 
9. 1C76 

“7,0636 

4.0934 
2. 13C9 
1.1736 

Oi763B- 

0.5341 

“0.2310  - 

C.2iJCl 
0.  1864 
0.  1778 

0.  196  3- 

0.1952 
0.  1365 
0.0568 

0.CC37  - 

O.CCOO 

0.0000 


-0.2109- 

0.1874 

0.1231 

G.0782 

0.0576- 

0.0504 

C.C494 

0.0510 

- 0.0674- 
0,0276 
0.0548 
0.1703 

- C.1980- 

0.  8369^ 
2.1397 
5. 3903 

“8,8665— 
9.5440 
9. 4063 
8.8255 

- 6.4766  - 
3.5902 
1.8849 

1. nsss 
-0.7135- 

0.4950 

0.3496 

0.2725 

0.2224  — 

0,1969 

0.1842 

0.1805 

- C.2000  — 
0.1910 
0.1198 
0.0439 

-O.OOOQ  — 
C.OCOO 
0.0000 


- 0.2088- 
0.1729 
0.  1126 
0.0715 
0.0556 
0.  0498 
0.0485 
0.0531 
-0,0725- 
0. 0221 
0.0769 
0. 1295 

- 0.2758- 
1.0416 
2. 5743 
6.3198 

—9.2148- 
9.4814 
9.42  88 
8.4701 

- 5.8217- 
3. 1344 
1.6741 
0.9611 

--0.6653- 

0.4512 

0.3257 

0.2611 

- 0.2145- 
0. 1940 
0.1823 
0.1865 

-0.2005- 
0.1857 
0. 1024 
0.0322 
0.0000  - 
0.0000 
0.0000 


TP1  RfSPr^5IVITy,  Ctf'EM  fClf 


C*PE«t*  -L'lCLE-ftESPONSIVtTY 


C.OItfO 

n.OATfi 

C.C7QC 

0.1193 

0.1417 

0.1261 

G.1072 

0.1075 

C.1322 

C.16S6 

0.2167 

0.27CC 

C.3204 

0.3S27 

0.4C29 

0.3439 

0^2697 

0.2163 

0.1058 

C.1618 

0.1499 

C.1444 

0.1456 

0.1546 

C.1674 

0.1020 

0.2023 

C.2271 

0.2570 

C.2518 

0.3293 

C.3731 

0.4247 

0.4822 

0.5499 

0.6771 

0.775C 

0*7920 

g.7l6J 

0.6041 

0*4014 


0.0120 
0.0417 
0.0711 
0.1127 
0.  13E7 
0.1320 
0.1C55 
0.  lOEO 


0.0060 

0.035H 

0.0652 

0.1054 

0.1349 

0.1385 

0.1126 

0.1044 

0.1213 

0.1512 

0.1935 

0.2496 

0.2987 

0.3627 

0.4001 

0.1796 

0.2969 

0.2347 

0.1971 

0.1712 

0.1539 

0.1458 

0.1442 

0.1506 

0.1619 

0.1764 

0.1939 

0.2165 

0.2444- 

0.2773 

0.1141 

C.3546 

0.4033 

0.4579 

0.5216 

0.6154 

0*7453 

C.I967 

0.7511 

0.6533 

0.4973 


0.0000 

0. 9299 

C.C594 

C.C9  73 

0.1304 

C. 1458 

C.1164 

0.1046 

0.1163 

C*1445 

0.1814 

C.2339 

0.  ?894 

C.3502 

C.3960 

0.3938 

C.  3117 

0.2456 

C.2032 

0.1757 

0.1563 

C.I469 

C.1440 

0.1408 


0.20*3 

0.2*99 

0.3C16 

0.3735 

0.4C23 

0.3613 

0.2629 

0.224* 

C.I913 

0.1669 

0.1517 

0.145C 

0. 1 1 46 

0.1*25 

0.  1646 

0.1795 

0.  1900 

0.2217 

C.25C6 

0.2844 

0.3215 

0.3637 

0.4M0 

0.4698 

C.5356 

0.6479 

0*7617 

0.7961 

0.7344 

0*6293 

0.4419 


0.  i 736 
0. 1900 
0.21  16 
C.2385 
C.2703 
C.3070 
C.3458 
0.  1929 
0.4464 
0.5081 
C.5797 
C.7257 
C*  7926 
C.7662 
0.6757 
0.5496 


6 70 — 

0 

6 90 

0 

630 

G 

700 

C 

710 

— c 

72  0 

c 

730 

c 

7*0 
750 

0 

— 0. 

si;-vpv  ^'rsPc^^lvlIY^  c/pcr#  fC2a 
^ CPfiPli  CIOCF  HeSPONSIVITV- 

L»>'-nAihpl  *c  ” ’”♦* 


— i-jO  - 

IfO 

T?0 

■>^0 

■— i<)0 — 

■ica 

A 10 
^20 

-A'-.O 

«'»0 
A^jQ 
A' 3 

— 7^--  - 

A’O 

A-;o 

A'O 

-^610 

A>0 
53  0 
5-VO 

— 550— “ 
5iO 
570 

#ng 

7ilO 

tZQ 

~t 30- — 

f/.O 

t!iO 

f 60 

~t  IQ 

6fi0 

#.90 

7C0 

-710 

7;'o 

730 

740 

-730—— 


349346t-0A 
C. 0000 
0.0237 
0. 1004 

C.2O04- 

0.2025 

0.3325 

c.3ae4 

C.450I- 

0.5094 
C.5576 
0,5053 
— -0.6122- 
0.6397 
C.669I 
0.6904 

— ' C.69fJ7- 

C. 7153 
0.7429 
C.7748 

0.3032- 

0.0204 

0.0447 

0..3754 

C.VII33- 

C.9262 

C.93I0 

0.9367 

0.941  2- 

C.9440 
0.9468 
C.94  72 

C.9462- 

0.9423 

0.9379 

0.9356 

^C.9J53- 

0.9366 

0.9415 

0.9472 

——0.9505- 


-0.0000- 
0.0000 
0.0327 
0.1306 
-0.2253- 
0.2921 
0.3437 
0.3996 
— 0.4628- 
0.5200 
0.5632 
0,5907 
-0.6175- 
C.6455 
0.6769 
0.6900 
-C.7015" 
0.7193 
0.7496 
0.7308 
- 0.806 1- 
0.5247 
0.8503 
0.8014 
—0,9007- 
0.9274 
0.9329 
0.93/6 
-0.9421  ■ 
0.9453 
0.9470 
0.9471 
-0.9459“ 
0.9413 
0.9373 
C.9354 
-0.9  354- 
0.9370 
0.9428 
0.94H0 
-0.9497- 


-O.COCO 
0.CC41 
0.Q42E 
0.1516 
-0.2411 
C.3CI9 
0.3548 
c.4ice 
-0.4751  - 
0.52C1 
0.5668 
0.59£1 
-0.5220- 
0.#513 
O.£038 
0.#973 
-0.7C46- 
0.7236 
0.75#1 
0.70#6 
-0.805  2 “ 
0.f25  3 
0.85# 7 
0.8872 
-0.9137 
0.9286 
C.9339 
0.9384 
-0.9429  - 
C.9458 
C.947I 
C.9470 
0.94*5- 
0.9403 
0.93£fl 
0,9353 
-0.9356  - 
0.9376 
C.9'.4I 
0.9488 
■0.9491  • 


-J— “ . 


u-v  'U'  J 


»8 


— 0.0000- 
0.0160 
0.0852 
0.1905 
— 0. 269T 
0.3221 
0. 3772 
0.4369 
-0.4984- 
0.5489 
C.5798 
0. 6069 
-0.6339- 
0.6631 
0.6951 
0.6976 
7115 - 
0.7362 
0.7687 
0. 7979 
“0.8164- 
0.0393 
0.8693 
0.8981 
—0.9224- 
C.9308 
0.9358 
0.9403 
•0.9442- 
0.9465 
0.9472 
0. 9465 
-0,94  34- 
0.9386 
0.9359 
0.9352 
-0.9362 
0.9401 
0.9462 
C.9500 
- 0.9480- 


NO 

m 


_JIJ'>.V6Y  Pf  SPC^<IVITy,  FC2A 

__  cienp.  9gsp(j^siyiiy. 


LA^POAl AK) 

♦ 0 

7f  0 

- -C.94  77 

7/0 

0.9471 

7P0 

0.9499 

790 

C.«1514 

— eoo 

--C.9490 

810 

C.9367 

820 

C.9293 

830 

C.9265 

--fi'iO 

C.9293 

F50 

C.9381 

860 

C.9375 

8/0 

C.9461 

— I'Cfi — — 

C.9784 

S90 

1.0138 

900 

1.0300 

510 

1.0129 

920 

C.9928- 

930 

f.,97C6 

94  0 

C.5639 

550 

0.9325 

0.8835- 

97C 

C.8269 

9 JO 

0.76  71 

e.-.O 

.0.7050 

“inc 

0.6398- 

Inio 

C*566T 

0.4937 

lOJO 

C.4I 86 

104  0 

■ C.34  7V 

109  3 

0.3849 

irro 

0.2324 

IC70 

C.  IF.68 

It!  J 

0.1502- 

1090 

0.1167 

IIQO 

C.C824 

1110 

•0.0396 

H’O 

— 0.0099  - 

11  *c 

C.OOOO 

1140 

C.OOOO 

1150  .1C312CF-C4 

«2 

-019474- 
0.9473 
C.9905 
0.9512 
-0.9461 
0.9340 
0.9283 
0.9266 
-0.9  306- 
0.9372 
0.9385 
0.9490 
-C.99r,9- 
1.0186 
1.0268 
I .009  1 
-0.9B85- 
0.9711 
0.9596 
0.9239 
-0.8725- 
0.8151 
0.7549 
0.6922 
-0.6252- 
0.5520 
0.4792 
0.4036 
-0.3341- 
0.2738 
0.2227 
0.1 7H5 
-O.I4S7- 
0.1099 
0.0728 
0.032-5 
-0.0055  - 
0.0000 
C.OOOO 


,♦4 

-C.9472’ 
0.9475 
C.9510 
Ci95C9 
- 0.«435 
0.9m 
0.5276 
0.5269 
-C.5321 
C.92te 
0.9259 

0. 5522 
-0.9546 

1. C226 
1.C235 
I.CC52 

-0.5640- 
C.57C0 
0.5544 
0.9148 
-0.R613 
C.6C2  2 
0. 7426 
0.6753 
-C.6IC6- 
0.5374 
0.4647 
0.3650 
C.2214 
0.2620 
0.2134 
0.17C2 
0.  137C- 
0.  IC2C 
C.C637 
0.0261 
0.CCI7 

o.oncc 

o.ooco 


♦6 

~cZ9^ia~ 

0.9401 

C.95I3 

C.9504 

- 0.9410- 
C.9317 
0.9271 
0.9275 

- C.9340 
0.9367 
0.9416 
C.9591 

- 1.0019- 
1.0258 
1.0201 
1.0012 

-0.9794- 

0.9694 

C.9480 

0.9049 

C.8500- 

0.7912 

0.7301 

0.66.63 

-0*5960- 

0.5226 

0.4496 

C.3747 

0.3089' 

0.2525 

0.2043 

0.1632 

-0.1303- 

C.C961 

C.0551 

0.0202 

C.OOOC- 

C.OOCO 

0.0000 


♦ 8 

“0.9470 
0.9491 
0.9514 
0.9498 
0.9388 
C.9304 
0.9267 
0.92  83 

- 0.9361 
0. 9369 
0.9437 
0.9691 

- 1.0062 
1.0263 
1.0165 
0.9971 

-0.9750 
0.9671 
C.9407 
0. 8943 
0.  83  85 
0.7792 
0.7176 
0.6531 

- 0.5813 
0.5002 
0.4339 
C.3609 

- 0.2968- 
0.2423 
0.1954 
0. 1568 

-0*1235- 
C.0U92 
0.0470 
0.0148 
C.OOOO - 
C.  0000 
C.OOOO 


CC»>PLETF  CPTICAt  SYSlfP- 


•hlKCtWl2l|  KloRIjR.  IFKS  iFOfiJ 
CAPtPA  nfrtE  ppsPONsrvirv  - 


LAViOAIKKI 


— ’"50 

360 

370 

3.T0 

— 3'?0 

AOO 

4tC 

a;:o 

-A  30 

H'tO 

AiO 

A'.0 

-4  IQ 

A30 

All 

5C0 

-510 

520 

530 

540 

-550— 

5uC 

570 

5’0 

-5V0— 

ft  00 

ftio 

ft’O 

-ft30'“ 

640 

450 

ft50 

-ft  70 

4.10 

f-.-iO 

7'70 

-710-^ 

T’O 
7 30 
74  0 

-75C 


- C.ft52B 
0.6520 
0.ft528 
0.6515 
~C.-‘50a- 
C.6520- 
C.5563 
0.66  38 
-0.6806- 
0.60S1 
0.7123 
0.  7161 
-C.  7200 
0,7205 
0. 7385 
C. 7446 
-0.7643- 
0.7448 
C.7468 
C.7488 
-0.74  39- 
0.74  55 
0.74  27 
0.7413 
“C.  74  00- 
0.  73  70 
0,7140 
0.7300 
~C.  7259  - 
0.7214 
0. 7160 
0.  7090 
-0. 7028  - 
C.A940 
C.6840 
0.6765 
-C.ftft99  - 
C.6630 
0.7i5  57 
0.6433 
-C.64C9— 


- 0.6520 — 

0.6520 

0.6528 

0.6511 

-0.6510  

0.6532 

0.6574 

0.6658 

-0.6845 

0.7022 
0.7133 
0.7169 
-0,7220 — ~ 
0.7315 
0,7399 
0.7443 

-0.7446- 

0.7469 

0.7676 

0.7689 

^0.7682 

0.7649  ■ 

0.7622 

0,7411 

-0.7397 

0.7371 

0.7332 

0.7291 

-0.7251 

0,7204 

0.7143 

0.7085 

-0.7012 — 

0.6921 

0^6831 

0.6752 

-0.6685 — 

0.6616 
0.6542 
0.6463 
-0.6397— 


- 0.6526 
0.6526 
0.6528 
0.65C9 
-0.6513 
0.6537 
0.6566 
0.6660 
-0. 6.365- 
0.7CS2 
0.7129 
0.7178 
-C.7222- 
0.7325 
0.7412 
0.7443 
-0. 7445 
0.7451 
0.7478 
0.7491 
-0.7475 
0.7443 
C.7417 
0.74C9 
-0.1293- 
0.7263 
0.7224 
0.7263 
•0,1242 
0.7193 
0.7126 
0.7C71 
-0.6597- 
C.69C2 
C.66I4 
0.6729 
-0.6672- 
0.66C2 
0. 6 lie 
0.6451 
-0.6364- 


0.62  83- 
0.6191 
0.600T 
0. 5995 
-0.5916- 
0.5367 
0.5778 
0.5717 
-0,5719- 
0.5860 
0.5980 
0.6020 
0. 5992  - 
0.5988 
0.60L4 
0.6059 
0.6132- 
0.6227 
0.6308 
0.6382 


5 

8 

0 

1 

2 

6 

1 

6- 

7 

7 

6 

5 

0.6623 

0.6621 

0.6621 

0,6621- 

0.6621 

0.6621 


TT—  ■??  jjjp  ■ 


n ji  »r  vr  TV,  ctKfUf  fcip 

■ - C<PCKA  CICCfc  RbSPONSIVlTV 


^.31542  76-04 
0.0000 
.0.0737 
0.0967 

0. 1048- 

0.7565 
0.7081 
0.34  28 

—0.3042- 

C.5040 

0.5274 

0.5500- 

C.5766 

0.6020 

0.6241 

C.63  77- 

0.6543 

0.6756 

0.6001 

— 0.7271  - 

C. 7443 
C. 7656 
C,70S1 

— — C.  31  07“ 
0.3760 
0.1042 
O.M4  06 

0.8460  “ 

0.9M9 

0.6540 

C.K5.76 

0.8406- 

0..34  25 
C.8352 
0.8.3?0 

—0.83  73- 

C.8404 
0.8303 
0.-33  70 

^0.3363  — 


-0.0000“ 

0.0016 

0.0319 

0.1157 

—0.2005- 

0.7646 

C.3063 

0.3522 

-0.4116- 

0.4675 

0i5086 

0.5521 

- 0.5557  - 
0.5619 
0,6067 
0.6266 

-0.6403- 

0.6583 

C.6G03 

0.7037 

- 0,7266- 
0.7436 
0.7700 
O.7039 

-0.8144- 
0.B2U4 
0.8  357, 
0.3418 
-0.3431  ■ 
0.8575 
0,8538 
C.B521 
■0.8459  - 
0.5407 
0.8343 
0.8333 
-0.8381- 
C.0407 
0.8387 
0 .8  37,7 
0.8370  — 


— O.OOCO- 
- 0.0C!6 
0.0411 
C. 1340 
— 0.2154  ■ 
0.2728 
0.3156 
0,3617 
—0*4236- 
0.4774 
0.5123 
0.5376 
— C.57C5- 
0.5971 
0.7  112 
C.6252 
-0.6440- 
0.661R 
0.6650 
C.7063 
-0.7310- 
C.7530 
0.7742 
0.7564 
-0.6178  — 
0.6259 
0.6375 
0.6429 
- 0.6452  - 
0.8530 
0.8536 
C.65I6 
-0.6460  — 
0.8351 
0.6335 
0.8344 
-0.8368  — 
C. 64C5 
0.8362 
0,837* 
-0.e37f-- 


-0.0000- 

0.0105 

C.0565 

0.1516 

- C.2297- 
0.2812 
C.3245 
0.3732 

- 0.4353- 
C.4667 
0.5 1 80 
C.5415 

- 0.5657- 
fl.5'522 
0.6157 
0.6319 

-0.6473- 

0.6661 

0.6697 

0.7129 

0,7355- 

0^7573 

C.779C 

0,8027 

-0.8211- 
0.8314 
0.8382 
0.844? 
C.8502  - 
C.8535 
0.8533 
0.8510 

-0.8465- 

0.8376 

C.B328 

C.8355 

0.8394- 

C.8407 

0.8377 

8.8364 
.8384- 


— 0. 0000 — 
0.0166 
0.0769 
0. 1686 
0.2434— 
0.2896 
0.3336 
0.3864 
—0.4465 — 
0.4956 
0.5227 
0.5462 
- 0.5712  - 
0.5972 
0.  7-200 
0.6348 
-0,6507 — 
C.67Q8 
0.6944 
0.7175 
■ 0.  7359  — 
0.7615 
0.7842 
0.806S 
-0.8241  — 
0.8328 
0. 0394 
0. 8456 
' 0.8511  - 
0.8538 
0.8530 
C.8503 

-0.8444 

0. 8363 
0.8324 
0.8365 

0.8399 

0.8400 
0.0374 
0. 0363 
0.8389— 


Rfll  PE«;PtNSlVITV,  CJIt>EPA  fClP 

— — . ...  ..  cet>€F.A  niciif 


ReSPONSfVIlV 


t!23— - 
lUO 
1 1'rO 

line 


ft. 

r.  •1/.07 
0.1412 
ft.  1302 
C.H332 
C.11.16 
0.1070 
C. 7054 
C.  7000 
C.7d«)l 
0.11 12 
C.3251 

n.1»')l 

C.125C 
C.B14S 
C. 7943 
0. 7737- 
C. 7S64 
C.7401 
n.7104 
C./iftCB 
0.6105 
O.IAll 
C.5I19 
-““C.46  le- 
ft. 4050 
C.  34')« 
0.2940 

0.2424 

0.19B4 
C..164Z 
0.  1.321 
0.1034- 
0.C774 
0.0533 
•n.  0.-»56 
“C. 0044  - 
C.OOOO 
C. 0000 
C.OOOO 


O.B394 
0.P407 
0.6412 
0.6303 

0.6301 

0.6161 

0.6050 

0.7932 

0.7676 

0.7941 

0.6146 

0.S26B 

Q.S26B 

0.6234 

C.B103 

0.7902 

-—0.7696- 

C.7557 

0.7351 

0.7006 

C.6508- 

0.6004 

0.5514 

0.501B 

“0.4498- 

0.3939 

0.3390 

0.2630 

0.2330- 

0.1914 

0.1576 

0.1260 

0.0960  - 

0.0724 

0.0470 

0.0211 

0.00  36“ 

0.0000 

0.0000 


0.P4C1 
e.e4C7 
0.C4C9 
O '.  6 313 
~ 0.B211  - 
0.6136 
0.6C21 
0.7514 
-0.7814- 
0.79E9 
0,6177 
C.H263 
-0,6262  - 
0,8217 
0.6C67 
0.7661 
-0*1655— 
0.7525 
0.7256 
C.65C7 
-C.64C7  - 
0.55C3 
n.54|6 
0.4517 
-0*4365- 
0.3626 
0.3262 
0.2  721 
-0.2239  - 
0. 1645 
0.1511 
0,  I2C0 
-0.0528 — 
0.CM5 
0.0411 
0.0165 
-O.CCll  - 
0.01C0 
O.OCCO 


C,8404 

0.6406 

0.6405 

0.6161 

C.8241 

0.6113 

C.6007 

0.7500 

- 0.7677 
0.B033 

a. a 20 5 

C.8291 

- 0.6273 
0,B19T 
0.H025 
C,7619 

-0.7626 

0.7488 

0,7237 

0.6RC7 

' 0,6307 
0*5604 
0.5318 
C.4816 
0.4273 
0.3717 
C. 3165 
0.262C 

-0.2151 

C.1776 

0.1446 

0.1142 

0.0076- 

0.0627 

0.0356 

0.0130 

C.COOO- 

0.0000 

c.oocc 


0. 6406- 
0.6411 
0.6400 
0.6348 
0.8213- 
0.H091 
0.7979 
0.7866 
-0*7062  - 
0* B074 
0*6230 
0. 8252 
0.6263 
0*8174 
C.  7984 
0,7778 
0.  7608- 
0.7447 
0.7172 
C.67G3 
C.6206- 
0.5708 
0. 5218 
0.4713 
-0.4161* 
0.  3607 
0.3053 
0.2520 
r0.2066 
C. I 709 
0.1363 
0. 1068 
-0.0825- 
0.0579 
0.0304 
0.0095 
-0.0000- 
0.0000 
C.OOOO 


BPl’  RFSPCNSI  VI  TY,  C/KfR#  FCIF 

CFPfPA-CmrE  ^lESPP^•SiV^TY 

»0  «2 


— 3?f>— 
160 
170 
2H0 

— 3';0'  ■ ■ 

400 
At  0 
4?0 

-A  10 

AAO 
ACO 
At  0 

-A  70  — 
ASO 
A'JO 
500 

-Etc 

520 

530 

5A0 

-5r0 

5f0 

nio 

5^0 

too' 

t.lo 

620 

-630’— 
6 AO 
650 
1 60 

~f  70—“ 
fcilO 
650 
7CC 

• 71C— 
720 
7.0 
J’,0 

-750’ — 


-i  lSe95?6-0A’ 

c.nnoo 

0.0211 

0.C9A7 

- C.IOIA 

0.2530 

0.2003 

0.3313 

0. 1S65- 

0.AAA5 

C.A9C7 

0.5117 

0.53A2- 

C.56CA 

C.587A 

O.AllA 

— C.62  77- 

C.6A65 

0.6A0A 

C.60A1 

-C.7152 - 

0. 7AIA 
0. 7637 
0,7070 

— — 0.  IIOAH- 
0.(1250 
C.H300 
n.03A7 

C.HA  10- 

O.OA79 
0.0500 
0.  HAAH 

C.HA 00  - 

O.H3A3 
0.H29  7 
0.3270 

— “n.flus  - 

0.03 39 
0.33A0 
0.3335 

-C.8339- 


• C.OOOO- 
0.0000 
0.0201 
o.m*) 

-C.19H0- 
0.2609 
0.290  I 
C.3A01 
-0.3900- 
0.A5A7 
0.A0A8 
0.5161 
-0,5389- 
0.5660 
0.592A 
0.61A5 
-0,6313- 
0.6505 
0.67AA 
0.6990 
- 0.722'J- 
0.7A59 
C.76U0 
C.7927 
-0.3I3A- 

O^tl.^O'] 
0.8357 
-0.3A3.3- 
C,8A87 
0.8A39 
0.3A33 
-0.839  1 - 
0.8332 
0.8201 
0.8286 
-0,8320- 
0.8  3A  2 
0.8339 
0.8335 
-0.8  3 A 7— 


— o.oocc 

O.CC35 
C.C3E2 
0.  132A 
- 0.2137 
0.266C 
C.3C<1 
U.3A5I 
-O.AI  10 
O.A6A5 
0.A565 
0.S2CS 
-0.5A36- 
C.5715 
0.5073 
0.6  176 
-0.63A5- 
0.65A7 
0.6753 
C.7C38 
-0.7276 
0.75CA 
0.7723 
0.7573 

-o.Fiee- 

O.B272 
O.E j|5 
0,1:367 
-O.fiAA I - 
C.eA52 
o.f  Aie 
0.8A28 
-0.6362  - 
0.6321 
C.62E6 
0.825A 
-0.8326- 
O.H3A5 
0 . « » 3 7 
0.8135 
•0.83SA— 


HH'!  <Jf  SPfN5I  Vt  TV,  CtHfOli' 


Ff  IP 

CPPFR4  CICOF-  RESPUNSIVirv 


lAPCOAl 


•"10^0" 

Ii)5T 

ic-:o 

ICTO 
-10»T- 
lil50 
1100 
1110 
11 3. T- 

ina 

1 1 iO 

11  so 


0.0372- 

n.mo6 
0,3394 
C.d3  75 

0.0310  - 

C.3l3fl 

C.3010 

0.7904 

C.7849- 

c.7sao 

0.«129 

0.il28fl 

0.0336- 

0.6294 

C.6192 

C.7936 

C.7776- 

0.7611 
C.7411 
C.7101 
— -C.fct04- 
0.6094 
C.SfiPO 
C.5067 
-^0.4946“ 
0,3909 
0.  34  41 
0.2P07 

— C.337H- 
0.1942 
0.1604 
0.1207 

— 0.1007  - 
C.C795 
C.C520 

• n.0250 
— C.0062  - 
C.COOO 
o.omo 
c.oooo 


-0.fl.3  76- 
0.0306 
0.0394 
0.0  36>6 
- 0.0272- 
C.8109 
0.7990 
0.7006 
-0.7«49- 
0.79  37 
0.0168 
C.B309 
-0.9332- 
0,9279 
0.0152 
C.7945 
-0,7734- 
0.7580 
0.7359 
C.7003 
■0.6502- 
0.5991 
0.5470 
0.4964 
-C.4434- 
0.3070 
0.3331 
0.277a 
-0.2205  - 
0.1873 
0.1539 
0.1227 
0.0955- 
0.0707 
0.0459 
0.0  206 
-0.0034  - 
0.0000 
0.0000 


■ — 0.9380- 

0.8386 

0.9352 

0.83S4 

0.9236 

0.8C92 

0.7971 

0.7912 

0.7962- 

C.7 J5C 
0.9203 
0.9326 

0.6326  - 

0.9261 

0.9110 

0.79C3 

0.7691  - 

0.7544 

0.73C1 

C.65C4 

^--0.64C1 

C.*  197 
0.5376 
0.4860 

0.4323  - 

0.376B 
0.3  '2< 
0.2611 

0.2,55  - 

0. 18C5 
0.1474 
0.  I 168 

0.CSC4-- 

0.0655 

0.04C2 

C.C165 

o.ocio- 

O.G.KO 

0.0900 


!143 


_P‘»T  ”f  S»’l»kS|  VI  TY  , Cff  E-S/  rt|p 


►EPA  -CICCE  RESPUNSIVITY 


LAV  fO 


— '•‘■If} ; 

’VO 

’70 

3T0 

“ 3-70 

4 JO 

^10 

«:*o 

—4  30 

«tC 

70-—— 

^50 

SOO 

-^1  !> 

^iO 

533 

5-.0 

"550 

5'-0 

570 

fin 

“VJO-*-- 

6 J3 
MO 
7:?0 

-63  3 

£-.C 

fiSO 

t!  0 _ 

C'd 
65  C 
7)0 

-710 

7,0 
7’J 
74  0 

-750 


i 210031 1 E-04- 
C.OOOO 
C.C1S5 
0.053a 

~ C. 1000  - 

C.26  78 
C.  U37 
0.3613 

C.4I30- 

0.4757 

0.5236 

C.55I2 

C.5787- 

0.6074 

C.6356 

C.661I 

C.6755- 

C.6950 
0.7236 
0.  74B9 

e.773fl- 

0.7078 
0.'?214 
0.  34  76 

■-~—n.»7.?2- 
0.3094 
C.  1)040 

c.floaa 

——0.5057- 

C.31I7 

C.‘H40 

0.9101 

C."060- 

0.3059 

0.3045 

0.3922 

— C.  5968- 

0.4 094 
C.aOilO 
C.3956 

0.8949- 


--0  .0000- 
C.OOOO 
0.0238 
0.1146 
-0.2070- 
0.277.9 
0.3233 
0.3711 
-0.4302- 
0.4e61 
0.S292 
0.5567 
-0.1584?- 
0.6132 

C. 6409 
0.6646 

-0.6334- 
0.7043 
0.7287 
0.7539 
-0.77e6  - 

D. 0026 
0.8260 
0.8532 

-0.6762— 
0.8503 
0.8950 
O.HyOH 
"0.9972  - 
0.9124 
0.9132 
0.0  093 
- C.9051— 
0.3986 
0.3938 
0.89  33 
-0.8975— 
0.8996 
0.8974 
0.8953 
-0.8958- 


— O.OOCO- 
O.COCC 
O.C333 
0.1345 
-0.2252 
0.28(0 
0.55J5 
0.3810 
-0.4421 
0.45(1 
0.5247 
0.5(22 
-0.5656- 
0.(150 
0.64(1 
0.((E2 
-0.(874- 
0.7CE7 
0,7328 
0.7585 
- 0.7  825  - 
0.8C73 
0.82C( 
0.8564 
-0.6759- 
0.8512 
0.89S9 
0.99C8 
-0.5065 
0.5121 
C.5125 
0.50?* 
-C.9043- 
C.E574 
0,8552 
0.8543 
-0.8961 
0,8558 
0.85(8 
0.8551 
-0,85(e- 


«r— » STir  ~ rr^  -st^  ir  Jr-ar  . ,.4, 


—0.0000- 
0.00H5 
0.0723 
0. I 722 

- 0.2537- 
0. 3044 
0.3516 
0.4054 

- 0.47,49- 
0.5149 
0.5457 
0.5732 
0.6014 
0.6302 
0.6562 
0.(756 

-0.6957- 
0. 7186 
0.7439 
0.77.88 
0.7931 
0.  9167 
0.  8421 
0.  87,78 
-0.8365- 
0.8931 
0. 8978 
0.9040 
0.9108- 
C.  91  38 
0.9109 
0.9068 
0.9014- 
0.R953 
0.  8924 
0.8961 
0.8990- 
0.8987 
0.  8959 
0,8949 
0.8980  • 


np.  1 PPSPC^SIVI  TV,  Ffic 


Ciot'f  RCSPONSIVITV 


>0 


0.8<>98 

C.900% 

C.9002 

C.fl955 

0.8ai9 

C.868t 

c.asav 
C.85Z9 
C.853A 
0.87ZI 
0.8912 
0.899? 
C.8956 
C.8K6? 
0.8682 
C.64  71 
0.8278 
0.9150 
C.7893 
0.7433 
0.6891 
0.6J47 
C.5817 
0.5276 
0.470? 
C.4114 
C.3531 
0.2945 
0.2439 
0.2025 
C.I6  56 
0.1316 
0.1019 
0.0738 
0.0421 
0.0154 
c.oono 
c.oooo 
0.0000 


0.8995 
0.90C1 
0.9UG6 
a.89£e 
0.68*2 
0.E7C5 
C.E6CS 
0.3521 
0.6*27 
0.8672 
0.8T61 
0.699  4 
0.6969 
0.6:16* 
0.6724 
0.S513 
0.82C4 
0.8! 66 
0.79*5 
0.7540 
0.6999 
0.64*4 
0.5924 
0.5366 
0.4620 
0.4221 
0.3651 
0.2055 
0.2*24 
G.21C1 
0.1726 
0.1260 
0.  1(517 
O.C793 
C.C466 
0.C199 
0.CCI3 

o.cocc 

0.0000 


0.8991- 
0.9003 
C.9009 
0.8979 
0.8 »B8 
0.8731 
0.96.21 
0.8541 
0.6522 
0.8618 
0.3647 
0.3979 
0.3980 
0.8906 
0.8767 
0.8555 
0.3346 
0.8217 
0.8012 
0.7647 
0.7108 
0.6563 
0.6030 
0.5494 
0.4938 
0.4249 
0.3766 
0.3169 
0,2632 
0.2178 
0.1801 
0.1447 
0.1136 
0.0849 
0.C555 
0.0249 
0 .0042 
0.0000 
0.0000 


f.8‘186 

G.9002 
0.0009 
C.SSflfl 
C.8925 
0.8758 
C. P639 
C.H553 
0.8520 
0.8561 
C.3809 
0.;i961 
C.3938 
C.3925 
C.8'5  09 
0.8557 
C.8388 
0.8?',2 
C.8063 
C.7753 
C. 7217 
0.6672 
C.6136 
C.  5(>03 
0.50!i6 
0.4466 
0.38112 
0.32H6 
C.2733 
0*>256 
C.l 875 
0.1516 
0 . 1 1 95 
0,0905 
0.0629 
0.0302 
0,0075 
C.OOOO 

c.oooo 

0.0000 


r4  (T 


IOr)0 

into 

1070 

no'io- 

1090 
1 ICO 

mo 


0. 9001 — 
C.900R 
0.B996 
0.3941 
• 0.8788-- 
0. 8659 
0.8569 
0.3570 
0.8547 — 
0. 3767 
0.8938 
0. 8995 
C. 8942 — 
0.6036 
0. 8639 
0.8430 

-0.0262 

0,  PI  10 

0. 7826 

0.7325 

0.6782  - 

0.6242 

0.5710 

0.5166 

0.4564 

0.3993 
0.3407 
0.2037 
0.2346  -- 
0. 1949 
0.  1535 
0.1255 

-0.0962 

0.0633 
0.0360 
0.0113 
-C. 0000  — 
0.  0000 
0.0000 


RESFCN'I  Vf  IV 


CifftfA-CIOrE  RCSPHNSIVITV 


OvOOOO 

C.00^3 

0.0<'i47 

i).l307 

0.203S 

0.2587 

C.3066 

0.3552 

C.4056 

0.4567 

0.4885 

0.5142 

0.5355 

C.5665 

0.5512 

C.6I14 

0.6306 

0.6513 

0.6745 

0.6570 

C.7185 

0.7353 

0.7603 

0.7037 

C.BC17 

0.0117 

O.eiBO 

0.0234 

0.0204 

0.0300 

C.8255 

C.8264 

0.0220 

0.8146 

C.8105 

0.8123 

C.8154 

C.6172 

0.8165 

0.8171 

0.8186 


o.ooco 

0.0OC2 
Q.C3C5 
0.1146 
0.  15C2 
0.2451 
0.2570 
0.3446 


0.0000 

0 .0030 

0.0227 

0.0979 

0.1761 

0.239  4 

0.2374 

0.3351 

0.3888 

C.43U9 

0.4781 

0.5040 

0.5295 

0.5561 

0.5816 

C.6040 

0.6227 

0.6427 

0.6653 

0.6881 

0.7101 

C.731I 

0.7516 

0.7750 

0*7952 

0.8088 

0.8156 

0.8213 

0.8267 

0.8  30  1 

0.S305 

0.8278 

0.824  2 

0.8172 

0.81IS 

0,8107 

0.3143 

0.816  7 

0.8170 

0.8170 

0.8178 


2488^76-04 

C.OOOO 

,0.0156 

0.0807 

O. 1615 

0.2297 
C.2779 
0.3255 
— — 0.  37  79 
C.4296 
0.4729 
0,4938 

0.5744 

C.5508 
0*5766 
C.60C4 
— — C*  6 1 89 

O. 6386 
C.66C6 
C . 68  36 

0.7050 

0*7269 
C. 7475 

P. 7703 
^-0.  7916 

C.fl073 

0.8I4J 

0.3202 

0.  ;«257 

0.8297 
C.3310 
C.  (12  34 
~ — o.n?50 
C.<U87 
C.3126 
n.3098 

r.UI  37 

C.  -!|63 
C.8I 70 
0.8169 
^^0.8172 


C.446C 
0.4832 
0.5051 
0.5346 
0.5614 
0.5864 
C.6C77 
0.6266 
0.6465 
0,6655 
0.6526 
0.7143 
0.7352 
0.7557 
0.7755 
0. 7585 
0.8103 
0.8168 
0.8223 
0.8276 
O.E3C5 
C.e’Cl 
0.8271 
0.8234 
0.8158 
0.8111 
0.8115 
0.8145 
0.811C 
0.8170 
o.eno 
0.8182 


— 0*0000 — 
0.0054 
0*0630 
0.1463 

— 0.2170  - 
0.2633 
0.3160 
0.3667 

0.4159 — 

0.4650 

0,4937 

0.5153 

~ 0.5454— 
0.5716 
0. 5959 
0.6151 

0.6346 — 

0.6560 
0.6790 
0. 7015 

— 0.7227  - 
0.7434 
0.7654 

0. 7878 

0.  0046  — 

0.41 30 
0.8191, 

0, 8246 

— 0.8291-  — 
0. 8309 

C.  8250 
0.8257 

— 0,  P203 

0.8135 

0.8101 

0.8130 

— 0.6159 

0.8171 

0.8169 

C.817I 

—*0.8190  -- 


H')-.  s^>r^<rvl ry # ctt-iftt  fcip 

tt-iPk  ClCCf 


SPSPONSIVIIY  — 


API 


--ttrt  — 

770 

HO. 

7t?f) 

— — - 

.^10 
5 JO 
SJO 

-9  AO 

R50 

P.60 

870 

-oqfj- 

R'?0 

*)03 

OlO 

-y;»c— — 

030 
OAO 
950 
-5/0 — 
570 
950 
950 


1030 

-to'.r- 

ic-.n 

lOftO 
1C70 
“IC  !0-- 
1090 

IIOO 

mo 

"lll'O- 
11  10 
llAO 
1150 


n.;n*)2 — 

0..JI97 

C*H?Ol 

n."i8i 

^ J,, 

C. 7959 
0.7838 
0.7735 

^C.  76  30  — 

C.7701 

C.7920 

C.H055 

9. 80  •35^ — 

C.P036 

C.7936 

0.7753 

C.  7563  — 

0.7911 

0.7222 

C.6929 

-C.  7.9  3 7 — 

0.5993 
C.S958 
0.9979 
— 0.99  76-— 
0.39 11 
C.3309 
0.2893 

C.2333 

C.190? 

0*1576 

0.1259 

0. C990 

0.0737 
0.05 03 
• C. 0292 

0*0060  — 

0*100) 

0*0000 

C.OOOO 


0,81«»5“ 

o.ni97 

0.3201 

0.8172 

C.80H9- 

0.7931 
0.7818 
0.7718 
— -0.7678- 
0,7751 
C.7959 
0.8072 

0.8080- 

0.8019 

0.7900 

0.7716 

—0.7529- 

0.7381 

0.7171 

0.6827 

0.6338- 

0.5893 
0.5362 
0.9876 
- — 0.9368- 
0.3829 
0.3288 
0.27J9 
— 0.2291- 
0.1816 
0.1513 
0.1210 

0 .09 1 7— 

0.0689 
0.0995 
0.0199 
— 0.00  39“ 
0.0300 
0.0000 


-o.ei5^-- 

O.PIS! 

Q.8199 

O.EUI 

-o.ecso  — 

C.79C6 
0.7  ECO 
0.77C9 
-0.7679— 
0.77*8 
0.7969 
O.eCES 
-0.EC72  - 
O.EOCI 
C.1P69 
0.7678 
-0.7969 — 
C.739E 
0.7116 
0.672C 
-0.6239  - 
0.*799 
0.5266 
0.9777 

-0.9259 

0.7716 
0.3163 
0.2629 
0.2152  - 
0.1770 
0. 1951 
0.1152 
■0.CEE6  — 
0.0691 
O.C369 
0.0159 

-0.0011 

0.0000 

c.cncc 


-0.8197- 
C.8I96 
0.8195 
C.8199 
C.8C18- 
0.7681 
0.7779 
0.7693 
-C.7689- 
0.7692 
C.6011 
0.8091 
0.B062- 
C.7981 
0.7827 
0.7690 
- C.7956- 
C.731C 
0.7056 
0.6633 
0.6191- 
0.5697 
0.5169 
0.9678 
-0.9150- 
0*3608 
0.3071 
0.2527 
0.2066 
C.17C5 
0.1389 
0.1096 
O.OH35- 
C.0599 
0.0337 
C.C123 
0.0000- 
C.QOOO 

c.oooc 


• - - !*.bT  - 


■m;- 


♦ 8 


— 0.  81 98- 
0. 8200 
0.0189 
0.8135 

-0.7988- 
0.7859 
0. 7756 
0. 7685 

- 0.  7691- 
0.7882 
0. 8035 
C.8089 

- 0.8050 
C.7959 
0.7791 
0.7602 

-O. 7935  - 
0. 7269 
0. 6993 
0.6535 
0.6092 
0.5553 
0.5072 
0.9577 

-0.9091- 
C.3501 
0.2955 
0.2920 
0. 1983  ■ 
0. 1690 
0.1328 
0.  1 093 
0*0786- 
0.0598 
0.0288 
0.  0090 
0.  0000 
0. 0000 
C.  0000 


!5»C^SrvlTY,  C«»rP4  fCIP 

C<PEK*  CfODf  RfSPONSIVITV 


^-“io " 

2/-0 

3 70 

?_-:o 

•Vib 

^10 

A2d 

^30 

A VO 
45C 
WO 

4 /()  

V<JC 

V‘70 

SOD 

«,o 

520 

5^0 

5iC 

—550-' 

5<-0 

57C 

i.Ofi 

tia 

<i2  0 

f,‘Q- 

7.  VO 
fn 
E60 

— tio~ 

6 30 
f<70 

7 JO 

— 7 If) — — 

??0 

7’0 

7V0 

— -750 — 


■— c.oooo- 
c.oooo 
.0,0000 
0,5201 
~ 1 , 13  35 
1. 1757 
7,0423 
2.5051 
-3.2513- 
4.5031 
4.0515 
5.1945 
—5.5035- 
5.3300 
5. J425 
4. 3324 
— C,0004~ 
0.2190 
C.1005 
€.0537 
-0.-3302- 
0.1273 
C.C134 
0.0170 
-0.0200- 
C.0204 
0.0000 
3.0335 
-C.  1)51- 
c.vo,??. 
0.572H 
0. 3035 
-0.36  04- 
0.6465 
C. 3360 
C. 1270 
-r.'»77rt- 
(1.17  50 
0.C246 
0.0240 
-0.0220— 


— C.OOOO- 
0.0000 
0,0000 
0.67U0 
- 1.1483- 
1.5024 
2.2499 
2,8293 
—3.5938- 
4.6706 
4.9950 
5,2360 
-5i62l7- 
5.8101 
5.3315 
3.4255 
-0.7115- 
0.1706 
0,091! 
0.0519 
-0,0283- 
0.0212 
0.0180 
0.0171 
-0.0213— 
C.0167 
0.0000 
0.0400 
-0.240  2 - 
0.4391 
0.6322 
0.8290 
-0.8630- 
0.5761 
0.2862 
0.1148 
0.0640- 
C.0304 
0.0248 
0.0246 
-0*0193— 


-C.OOCO- 
O.C  ICO 
0.0471 
0.8141 
-1.1758 
1.6324 
2.425E 
2.8845 
—3.6999- 
4.74S2 
5.C410 
5.2877 
-5.7158- 
5.7214 
5.2295 
2.6254 
-0,5459- 
0. 1431 
0.0822 
0.C457 
-O.C266- 
O.C2C3 
O.C I 75 
O.C174 
-0.C230- 
O.CC65 
0.0CI8 
O.C  65  1 
0.2829- 
0,4748 
0.6C50 
0.B456 
0.85C4  - 
0.50*8 
C.24C5 
0.  1022 
-0.0555- 
0.0257 
0.0250 
0.0243 
0.016?  • 


BUJ6  RffSPrNSIVITy*  COfB/1  FCie 

__  J tPER/l  -ft  I COE  -RFSPCN  S I V 1 TV 


L»»;nfti NM| 


— 0.000^ 
U.0062 
C.02S4 
0.04H2 
-C.05<i«- 
0. C2R5 

a.ciiT 

0. 

-C.0026- 

O.OOIA 

r.iooo 

c.onoo 

-0.00/2- 

0.0157 

0.0199 

0.0141 

-OiOltO- 

0.0096 

0.0126 

0.0256 

-C.C704- 

0.C9T3 

0.0931 

0.0765 

-e.C664— 

0.0513 

-O.OB75- 
0.1936 
0.5175 
C.  74  B4 
-C.76»4- 
C.6718 
0.5310 
• 0.2560 
C.  C64C  - 
0.0000 
o.onoo 
c.ocoo 


-0.0079 

0.0068 

0.0316 

0.0508 

——0,0065  - 

0.CC78 
0.C367 
0.0*27 

— 0,0063 

0.0122 

C.0412 

0.0540 

0.0253 
0 .009 1 
0.0040 

~U.C4 * 7 — 

0.021* 

C.0067 

0.00*6 

— 0.0386 
0.0179 
0.0054 
0.0032 

0.0007 

0.0000 

C.0003 

li  •wUcti  ■ 

0.0IC2 

c.caco 

o.ocic 

. ’ -"'O.OolB" 
0.0000 
O.GOOO 
0.0026 

0.0169 

0.0185 

0.0133 

0.0116 

0.0  1 1 1 

0.C179 

0.0172 

0.0127 

0i0ll6- 

' ' 0. 0128- 
0.0187 
0.C16C 
0.0122 
C.Olll- 

0.0094 

0.0144 

0.0359 

-0.077?- 

0.1005 

O.OS93 

0.0740 

-0.0623- 

0.0530 

0.0629 

0.0565 

-0.1025- 

0.2725 

0.590'J 

0.7739 

-0,7524- 

0.6474 

0,4709 

0.2107 

0.0351*- 

C.OOOO 

C.OOOO 


0.0166 

0.04*6 

-0.08*3- 

0.1C29 

O.Cf*7 

0.0717 

-0.0565- 

0.05*4 

0.C673 

0.06C? 

■ 0. I2CB 
0.3466 
0.6*19 
0.79*7 
-0.7349- 
0.6214 
0.4120 
0.1688 
-0.C112 
O.COCO 
O.OOCO 


0.0192 

0,0545 

- c.cee?" 
0.1016 
0.0824 
0.C697 
0.0562- 
C.0546 
0.C65S 
C.0662 

-0.1418- 

0.4156 

0.6810 

0.7952 

0.7155- 

0.5936 

0.3565 

C.1307 

-C. 0000- 
0.0000 
C.OOOO 


GOfEK  -'ESPCKSIVIfV.  C<^EB^  me 

C#eeeA  CICnC-  RESPONSIVITV 


t.A»i^JA(KPi  »0 


C«0I03 

C.023C 

0.0316 

0.0328 

C.0331 

0.0306 

C.0287 

C,C29C 

0.0295 

0.0381 

C.C49C 

0.0728 

C.llOS 

C.1509 

l.5fi63 

2.9337 

3.6569 

5.7253 

6.5726 

7.0278 

7.3678 

6.5850 

2.3025 

0,9155 

C.7735 

C.5576 

C.2276 

n.0778 

0.0579 

0.0295 

0.0303 

C.0362 

0.0391- 

0.0387 

0.0367 

0.0325 

0.0275 

0.0221 

C.0155 

0.0120 

0.0170 


0.CC7C 

0.0213 

0.03C8 

0.0326 

C.C33I 

0.0313 

0.C2E9 

0.C292 

^1.0267 

0.03S7 

C.C566 

C.C665 

0.1C58 

0.CE95 

1.2296 

2.7117 

^.5118 

5.5E2C 

6.1299 

7.0079 


0.0036 

0.0188 

0.029} 

0.0325 

0.0331 

0.0321 

0.0291 

0.0289 

0.0283 

0.0336 

0.0559 

0.0610 

0.0965 

0.0856 

0.8594 

2.5723 

-3i5055 

5.2390 

5.7225 

6.9881 

7.2533 

7.0969 

3.9788 

1.2167 

0.7537 

0.6801 

0.3568 

0.1131 

0.0585 

C.0355 

0.0271 

0.0352 

0.0385 

0.0390 

0.0377 

0.0355 

0,0295 

0.0256 

0.0169 

0.0124 

0-.0I40 


-o,oooo- 
0.0162 
C.0276 
0,0322 
-C.033C 
0.0330 
0.0295 
C.0287 
0.028? 
0.0319 
C.04 39 
0.0563 
0,0878 
C.  1403 
0,5459 
2.2156 
3;  3271- 
4.0012 
5.2513 
6.96  04 
-7;  0732 
7. 1422 
5. 1935 
1.5093 
C;7255- 
C.  15  1 7 
C.5365 
C.li76 
C.0655- 
r.C392 
0.0253 
0.0330 
tJ.C378 
0.0391 
0.0381 
0.0356 
-0.0305 
0.0255 
0.0185 
0.0129 


6.8T77 

2.9953 

1.CE21 

n.77Cl 

0.61E7 

c.2on 

O.C9j< 

0.C520 

0.0323 

0.C2E7 

0.0352 

C.C369 

0.0369 

0.C373 

C.C335 

0.0265 

0.0236 

0.ni56 

0i0l21 

0.01*1 


C*»EPa  FCIP 


ci'pfpn  nicrE  rcsponsivitv 


0.0023 

0.C065 

0.0114 

0.0182 

0.0225 

0.0233 

C.0223 

C.0209 

0.0189 

C.0162 

0.0112 

0.0068 

E.Q048 

0.0065 

C.C077 

0.0GB2 

C.0084 

C.0C82 

C.0C59 

0.0074 

C.CC38 

0.0148 

0.0481 

0.1688 

0.5464 

1.347* 

2.3334 

2.9395 

2.9066 

2.6C61 

2.5559 

2.6612 

2.6982 

2.9156 

2.6947 

2.2261 

1.92C8 

1.1941 

0.5765 

0.3550 

0.2B47 


0.0008 
0.0048 
0.0092 
0.0158 
0.0211 
0.0235 
0.0228 
0.0215 
0.0198 
0.0173 
0.0136 
0.0033 
0.0052 
0.00  59 
0.0073 
O.OOHl 
0.008  3 
0.0085 
0.0064 
0.0064 
-C.0063 
0.0075 
0.0321 
0.0964 
0.3591 
0.981? 
1.9413 
2.7700 
-2.9795 
2.7345 
2.5374 
2.6144 
-2.6813- 
2.8239 
2.8471 
2.4217 
•2.0335 
1.5420 
0.7552 
0.4114 
-e.300  8- 


36640F-06 

0.C039 

C.0083 

0.0144 

"C.0203 

C.0236 
C.0230 
0.0218 
- — C.0202 
0.0179 
0.0149 
0.C092 
—0.0056 
0.0055 
C.C070 
0.0031 

0.0083 

C.0035 

C.C068 

0.0061 

0.0090 

0.0053 
0.0260 
0.0786 
"“""C.2898 
0. 7994 
1.7145 
2.6420 

3.0100 

2.3138 
2.5114 
2. 5829 


0.0219- 
0.0234 
0.0226 
0.021? 
0.0154— 
0.0168 
0.0124 
O.CC75 
0.0048- 
O.OC62 
O.OC75 
o.ocei 
0.00*4— 
0.CCF.6 
0.0061 
O.OC68 
0.0C46— 
O.OIC7 
C.C4C5 
0.1266 
0.4439  — 


6864 


2,7421 

2.9179 

2.5276 

2.0500 

1.7068 

0.Q615 

C.4430 

<J.3073 


I 


V -r  .'i. 


♦ 8 


—0.0031- 
0.0074 
0.0130 
0.0193 
— 0.0231- 
0.02U 
0.0221 
0.0206 
-0.0184- 
0.0155 
0.  01 02 
0.0062 
-0.0052- 
0.0067 
0.0079 
0.0032 
—0.0085— 
0.0074 
0.0059 
0.0031 
~ 0.0041  — 
0.0199 
0.0539 
, 0.2230 
— 0.6652  - 
1.5315 
2.4976 
2.9844 
—2.  8645- 
2. 5620 
2.5632 
2.6760 
—2.7185— 
2.9270 
2.6131 
2.1362 
1.0260  - 
1.0167 
0.50JS 
0.3302 
—0.2  752  — 


CM 


a?!i  a6SPr.^SI VI iVf  cavEB#  FCie 
— C/HfRA-CICCE-RESPONSIVIfY 


—7t,0- 
770 
7<t0 
7*5  0 

— eoiT' 
»10 
R?0 
810 
-8^0- 
8^0 
860 
8/0 

-880~ 
890 
900 
910 
“920— 
93  0 
9<i0 
95C 
“960— 
970 
9?0 
990 

\IW 

lOJO 

tC-'iO 

inso 

1060 

1070 

1080— 


C.1977 
0.1427 
C.1I79 
“0.C0  37- 
0.0644 
0.0429 
C.  03  04 
-G.024I- 
0.0217 
C.0305 
0.0333 
“0.0242- 
0.CU9 
0.0034 
U.0033 
-0.0032- 
0.0032 
0.0031 
0.0031 
-0.0030“ 
0.0029 
C.0022 

O.0019 
“0.0029- 
0.0079 
0.0100 
o.mol 
-c.00  7fl  - 
0.0058 
0.0037 
Ci 0023 
-0.0019- 
0.0020 
c.coia 

•C.0009 

-0.0002— 

C.GOOO 

c.oooo 

0.0000 


— 0.2532- 
0.1795 
0.1377 
0.1130 
— 0.0872 
0.0595 
0.0395 
0.0288 
— 0.0233 
0.0239 
0.0316 
0.0331 
-0.0213- 
0.0095 
0.0034 
0.0032 
— 0.0032- 
0.0032 
0.0031 
0.0Q31 
-0.0030- 
0.0029 
0.0020 
0.0020 
“0.0040  - 
0.0086 
0.01  II 
0.0096 
- 0.0073  - 
0.0053 
0.0034 
C.0021 
— 0.0020  - 
0.0020 
0.0016 
0.0007 
—0.0001- 
0 .0000 
0.0000 


— — C.2407 
0.U30 
0.1327 
0 4C82 

0.0811- 

0.C549 

O.C3/4 

0.0274 

— 0.0227- 

0.0259 

0.C324 

0.0327 

o^cies- 

0.CC77 

0.0033 

O.OC32 

0.0032- 

0.0032 

0.CC31 

0.0C3I 

— O.OC29- 

0.CC29 

0.0019 

0.0G21 

— 0.0C51 - 

0.C093 

0.0113 

0.0091 

O.OC69  - 

0.CC49 

O.OCil 

C.CCI5 

0.0020- 

0.C020 

0.CC14 

C.0.IC6 

r3fr75C46-C4- 

O.OOCC 

U.OOCO 


!«l  PFSPrKSIVITY,  C/iHFPe 


Ff  in 

c^PEPA  cicce  ftfSPiJNSivirv 


«2 


*<, 


46 


^40 
450 
4‘0 
-4  70- 
48C 
4 <50 
500 


tlO 
620 
t iO- 

6'iO 

650 
660 
-670- 
690 
600 
700 
-710 
72  C 
730 
740 
-75  C- 


.52C8C«iF-06 
0.11046 
.0. C09R 
fli 01 Bl 
C.0257- 
0.0285 
C.0217 
0.0165 
0.0136- 
O.U110 
0.0101 
C.C078 
0.C066  - 
0.G075 
O.C090 
C. 0096 
0i007fl- 
0.0069 
C.C076 
0.0090 
0.0099  - 
C.C0B7 
0.0093 
0.0137 
C.0lH9“^ 
0.0221 
0.0227 
0.021H 
-0.0103  - 
0.0139 
C.Cl 04 
C.0073 
-0.0057— 
0.0C59 
C.0072 
0.0084 
-C.0084  — 
C.OIOl 
0.0039 
C. 004 1 
-C.0248— 


- 0.0009- 
0.0056 
C.0109 
0.0200 

— 0.0266 
0.0270 
0.0205 
0.0156 

—0.0132- 
0.0115 
0.0096 
0.0075 
-0.0065- 
0.0079 
0.0092 
0.009  2 
-0.0075- 
0.0068 
0,0079 
0.0092 
-0.0095- 
0.0C97 
0.0097 
0.0149 
-0.0197- 
0.0223 
0.0227 
0.0215 
-0.0173  - 
0.0131 
0.0096 
0.0069 
-0.0:155- 
0.0062 
0.0074 
0.0083 
-0.0086— 
C.0106 
0.0022 
0.006  7 
-0  .0222- 


0.0018 

0.0C66 

0.C12C 

0.C2I7 

O.C273- 

0.C256 

0.C154 

0.0148 

0.0129- 

O.Clll 

0.0041 

O.CC72 

Q.CC64 

0.C062 

0.0094 

O.OCE8 

0.CC13- 

O.OC68 

0.0GF2 

0.C094 

0.C092- 

O.CC67 

C.CICI 

0.0)6] 

0.0«C4- 

0.0225 
0.C226 
0.C21 I 

0.0164 

0.0124 

C.C090 

O.CC65 

0,0CS4- 

C.CC64 

O.CC77 

0.0062 

0.CCF9- 

O.CI  12 
0.0015 
C.CC99 

0.0218- 


- 0.0027- 
0.0077 
C.C138 
0.0232 

- 0.0279- 
0.024? 
0.0184 
0.0142 

-0.0125- 

0.0108 

C.0086 

0.0070 

-C.0067- 

0.0085 

C.C095 

C.0034 

-C.0071- 

0.0070 

C.0CS5 

0.0096 

- 0.0089- 
C.0039 
0.0111 
0.0171 

-C.C211- 

0.0226 

0.0224 

C.0203 

0.0155— 

0.0117 

C.CC84 

0.006? 

-0.0154- 

C.CC67 

O.OC79 

0.0032 

-O.0C92- 

0.C097 

0.0015 

0.0141 

-0.0239- 


40 

■0.0037 
0.0087 
0.0161 
0.0245 
-0.02  83 
0.0229 
0,0174 
0.0139 
-0.0122 
C.  C105 
0.0002 
0.0068 
-0,0071 
0.0088 
0.0096 

o.ooni 

- 0.0070 
0.0073 
0.0087 
0.  0097 
• 0.  0088 
0.0091 
0.0124 
0.0181 
-0.0216 
0.0227 
0.0221 
C.  0193 
-0.0147 
0.0110 
C.0078 
0.0059 
-0.0057 
0.0069 
0.0082 
0,0003 
-0. 0096 
0.0063 
0.0024 
0.0190 
0.0285 


/'a,!*'  -mu 


f^i  s'^rNsivi iy,  FCie 

- CA*ep/i  ciccF- PfspnnslviTv- 


I A''  *i5H  \P| 


-o.nasv- 
C. 1050 
C.08II 
0. 1B94 
-0.6196- 
l .3563 
2.3933 
3.3675 
-9.666C- 
5.^229 
3.9690 
W, 0296 
-9.6429- 
5.1752 
9.5239 
2.5009 
i.5936- 
C.5782 
0.5388 
0.3516 
-C.25  72- 
0.1839 
C.I902 


iCOO- c. 

k 

ICJO 

1 

C^O"  0. 

050  <!. 

O/jO  0. 

lC/0  •./''O. 

1 

C80  c. 

C90  0, 

100  0. 

no  c. 

1 

1 

1 

120“  C. 

m 0. 

190  C. 

150  0. 

-0,0996- 
0.1257 
0.0750 
0.2530 
-0.7798- 
1.5293 
2,6385 
9.1208 
-9.6960- 
9,3005 
3.9391 
9.0959 
-9.7669  - 
5,1698 
9.2215 
2.5653 
-1.9059- 
0.7822 
0.4967 
0.3311 
-0.2408- 
0.1713 
0.1349 
0.1116 
-0.094  7 - 
0.0843 
0.0762 
0.0705 
-0.0674  - 
0.0674 
0.0708 
0.0749 
-C.0509 - 
0.0972 
0.0798 
0.0358 
0.006  2 - 
0.0000 
C.OOOO 


-0.0S62- 
C.1468 
0.0825 
0.2256 
-C.5I6C- 
1.71E4 
2.f529 
9.22C2 
-4.6656- 
9.1512 
3.5155 
9.1823 
-9.8650- 
5.  1C26 
2.521C 
2.2772 
-1 . 2 2 *»5  - 
0.6529 
0.9588 
0.2115 
-0.22*1 - 
0.  I6CC 
0.1258 
0.  1C76 
-O.C525- 
0.082* 
0.0  799 
U.C656 
0.C671- 
O.C88C 
0.C71* 
0.07*9 
-O.C525— 
0.0585 
O.C658 
C.C287 
0.0C20- 
O.COCO 
O.OOCO 


-C.0702- 
C.1378 
0.1095 
0.9201 
-K0550- 
1.9281 
2.2132 
9.9880 
-9.626C- 
9.1021 
3.9399 
9.3258 
-5.0055- 
9,9505 
3.5873 
2.0290 
-1.0599- 
0.6298 
0.9199 
C.2526 
0.2109- 
0.1516 
0.1299 
0.1039 
-0.0903- 
0.0808 
0.0736 
C.0689 
0.0665- 
0.0687 
0.0723 
0.C789 
-0.0555- 
0.0951 
C.0609 
C.0222 
0.0000- 
0.0000  . 
C.OOOO 


0.0864- 
0.1020 
0. 1398 
0. 5293 
-1, 1985- 
2. 1560 
3.5699 
9,5933 
-9.5255- 
9. 0251 
3.9712 
9.9959 
- 5.1205- 
9.7559 
3.2208 
1. 8000 
-0.9891- 
0.5832 
0. 3893 
0*2799 
-0.1969- 
0. 1958 
0. 1202 
C.  1003 
-0.0882- 
0.0792 
0.0725 
0.0603 
0.0668- 
0.0693 
0.0732 
0.0836 
0.0967- 
0,0931 
0.0517 
Q.0163 
0.0000- 
0.0000 
0.0000 


ff>.»  Mrspr^stvr IV.  c/pip/  fcip 

c/»'ekp  cicre  RESPOMSiviiY 

LA^iiDAUP}  *0  -»2  7+^ 


3^0 

3f  0 

3/0 
3 'to 

— ^3*:o 

AOO 

410 

420 

— 4 30 — 

440 

450 

4tS0 

—4/0 

4?t0 

490 

500 

— 51 C 

5?0 

530 

540 

— 550 ^ 

560 
570 
5 JO 

—550— 

Clin 

/)I0 

6“*0 

—f.’Ct 

64C 

650 

6/0 

-*70- 

650 

600 

7CC 

—TIC 

7?0 

730 

740 

—750- 


— -c.oooo- 

C.CI19 

0.0277 

0.0338 

0.0430- 

0.0480 

0.0446 

C.0428 

C.C4?l- 

0.043? 
C.0468 
O.0T92 
0.0459- 

r.iioi 

0.2052 
0.31 19 

0.5318- 

C.6239 
0.4928 
0.2800 
— C.I298- 
.1.0810 
C.0457 
0.C293 
“““0,11232- 
0.0193 
C.C192 
0.0190 

— 0.0178- 
.0.0160 

0.0173 

0.0204 

0.0233— 

0.0232 

0.0244 

C.C3C6 

— 0*0395“ 
0.0561 
C.CfltJB 
0.1255 

—0.1492— 


—0.0025- 
0.0142 
0.024  7 
0.0360 
-0.044  3- 
0.0472 
0.0441 
0.0426 
-0.0421- 
0.0437 
C.0406 
0.0297 
-0.0534- 
0.1282 
0.2256 
0.3661 
— 0,5o04— 
0.6269 
0.4453 
0.2449 
-0.1189- 
0.0728 
C.0403 
0.0279 
-0.0222- 
0.0193 
0.0192 
0.1189 
-0.0175- 
0.0168 
0.0179 
0.0210 
-0.0238— 
0.0230 
0.0252 
0.0317 
-0  .0422  - 
0.0604 
0.0979 
0.1312 
-0.1544— 


-0.0049- 
0.0164 
0.0*67 
0.0780 
-0.04*5 
O.C46* 
C.0427 
0.C424 
-0.0422- 
O.CA43 
0.03*7 
0.0317 
-O.C623- 
0.1467 
0.2465 
0.41*2 
-0.5839- 
0.6248 
0.4IC3 
0.2123 
-0. 1066  - 
0.06*2 
0.03*3 
0.C266 
-0.0214- 
n.C153 
O.CI52 
0.0  189 
0,0172- 
0.C168 
0.0186 
0.C216 
-0,0244- 
O.C231 
0.0262 
0.0J32 
0,04*3- 
0.0649 
C.IC!« 
0.  I|69 
-0.1*89  - 


9 I 


Ir2  fiFSfrN5IVITV 


Ci»»ei>A-CICCE-  HESPONSIVirV 


0.IA92 

(1.1529 

C.IOOT 

C.0644 

0.04R1 

C.0426 

C.041A 

0.0411 

0.0550 

C.0146 

0.0400 

0.1445 

0.1065 

C.7’67 

2.0672 

5*6331 

6.9693 

5.5107 

9.5083 

8.6801 

5.9332 

2.9981 

1.5261 

C.8598 

o.seie 

0.407C 

0.2028 

C.226C 

0.1848 

0.1642 

0.1539 

€.1516 

0.1697 

0.1625 

C.1022 

0.0375 

€.0000 

C.OOOC 

0.0000 


0.1695 

o.itce 

0. 1096 
0.C7C* 
0.0455 
0.0433 
0.C422 
0.04CC 
0.06 1C 
O.C2*9 
0.0227 
0.U2I 
0.C551 
C.SSEt 
1.6667 
4.14*5 
8,5552 
5.5C*5 
9.477C 
9.04C9 
6.6C24 
3.4703 
1.1276 
0.5521 
0.622C 
0.4164 
0,3106 
0.2161 
0.  1919 
0.1666 
0,  1556 
0.  1466 
0.  I6P1 
0.  166C 
0.1161 
0.0464 
O.C032 
O.CUCO 
n.oocn 


0.1689 
0.1640 
0.1196 
0.0771 
0.051  7 
0.0441 
0.0420 
0.0395 
0 .0477 
0.0427 
0.0130 
0.12.11 
C.04C5 
0.4051 
1.3828 
3 .9466 
8.0126 
9.4821 
9.4051 
9.2795 
7.1031 
1.9983 
1.9676 
1.0686 
0.6638 
0.4715 
0.3243 
0.2460 
0 .1995 
0il6<i6 
0.1575 
0.1498 
0.1654- 
0.1684 
0.1350 
0.0605 
C.0I04 
0.0000 
C .0000 


C.  1676 
0.1665 
€.1300 
0. €843 
€.0542 
€.0452 
€.04  20 
0.0396 
C.0449 
C.0644 

c.ooao 

C.0H96 
O.C4fl(7 
€.2787 
1.1679 
3.  1275 
-7.1569 
«,4488 
5.4934 
5.4470 
■7.  7534 
4.5342 
?.?364 
1.2014 
C. 7072 
€.5066 
0.  1490 
0.2532 
€.2076 
0.1725 
0.1596 
C.1510 
0.1610 
0.1690 
0.1528 
0..0733 
0.0184* 
(3.(J000 
O.COOO 
C. 0000 


I 0 *0 
104rr 
lObO 
1050 
1070 


I®!  RF5PCKSIVITV. 


FCIF 

C«»«ERA-CICrE  RESPONSIVITY 


— *^o— • 
0 

MO 

_3B0 

<ird 

410 

_^420 

44C 

450 

4ft0 

'"4  7t0~^- 

4<;o 

500 

-510^ 

520 

930 

940 

“FO 

570 

9 no 

-900“ — 
A 00 

t 10 
f20 

-tic — 
1 40 
t50 
t4C 

-#/o — 
fcUO 
C40 
700 

-710 

7'0 

7’0 

740 

-750 


-0,0000- 
0.0? 90 
.C.C9C0 
0.0018 
-c.iioo- 

0. l?43 
0.1043 
0.0073 
-e. 1048- 
0.126? 
C.1606 
C.??48 
-C.?738- 
0.336.1 
C. 1771 
0.3808 
-0.3064- 
0,7469 
0.2049 
0*1762 
-C. 1565- 
0.1485 
0.1464 
C.1512 
-0.1611- 
0.1746 
C, 1900 

0.  n 10 
-0;2375- 
0.7694 
C.3060 
0.  3447 
-C.  3910- 
C.438B 
C.4960 
C.S7C6 
C.7553- 
0.8317 
0. 7519 
0.5969 
-0.4445— 


—0.0050 

0.0300 

0,0550 

0.0686 

-0.1139 

0.1192 

0.1018 

0.0975 

-C.I081 

0.1320 

0.1743 

C.2364 

-0.2885 

0.3472 

C.3809 

0.3647 

-0.2933 

0.2367 

0.1985 

0,1715 

-0,1544 

0.1477 

0.1467 

0.1629 

•r.l635 

0.1773 

0.1938 

0.715H 

-0.2435 

0.2763 

0.3131 

0.3534 

-0.4011 

0.4488 
0.5006 
0.6164 
-0.779  2 — 
0.8343 
0.7207 
0.5662 
-0*4022 


-0.0 ICO  - 
0.0390 
O.C959 
0.C546 
-0.1114  - 
0.1147 
0.0  <55 
0.C963 

-0.  iiie- 

0.13C4 
0.1875 
0.2416 
-0,7911- 
0.3*65 
0.3832 
0.3453 
-0,26Ce  — 
0.2212 
0. 1924 
0.1612 
-0*1*26  - 
C.141C 
0.1412 
0. 1547 
- 0,  1661— 
0.  1801 
0.1977 
Q.22C9 
0.245  7 -- 
0,2634 
0.32C5 
0,3623 
-0.4115 — 
0.4956 
0.9238 
0.6*77 
0.7967-  - 
0.8327 
0.6856 
0.5396 
-0.3622  — 


0,0l50- 
C.0400 
C.0666 
0.1004 
-0.1202- 
C.1107 
0.0985 
0.C998 
- C.1161- 
0.1453 
C.20Q3 
C.25S4 
-C.3C9S- 
0.3651 
C.3835 
0.3344 

- 0.2689- 
C.2I89 
0. 1 866 
0.1633 
C.1510- 
0.1466 
0.1482 
0.1967 

- 0. 168H- 
C,m32 
C.2C19 
0,2262 

-0*2960- 

C.25C8 

G.3283 

0.37U 

-0.4708- 

C.4710 

0.5387 

0.6946 

0.8140 

C.8I46 

0.6586 

0.5051 

0.3244- 


- 0*0200- 
0.0450 
0.0745 
0,1055 
-0,1225 
0.  1012 
0,0977 
0. 1021 
-0.1209- 
0,1527 
0.2120 
0.2688 
0.3235- 
0. 3719 
0.3831 
0.3201 
-0.2576- 
0.2118 
0.1812 
0.1597 
C.  1497- 
0. 1464 
0.  1496 
0.1588 
-0.1716- 
0.1865 
0.2063 
0, ?3ia 
-0.2626- 
0.2983 
0. 3364 
0.3812 
-0.4295- 
0.4832 
0.5543 
0.7272 
“0. 8250- 
0.7832 
0.6277 
0.4747 
-0.2888- 


»6 


— ito-- 

770 

7!'.J 

7*70 

— 80fl 

eiQ 

?20 

«iio 

— fiAO- — 

eso 

8/0 

87C 

— pfid — 
E'.O 
<;(io 
010 

— 

030 
040 
- 05C 

— oco* — 

070 

080 

<530 


—0.^554- 
0.1212 
0.0634 
0.04SO 
— C.C341- 
0.020S 
0.0277 
0.0277 
— 7).  0308- 
0.0383 
0.0411 
0.06 16 
— C.0667- 
0.1006 
0.2203 
C.2300 
-0.0051- 
1.5729 
2.B373 
4.0284 
-5.3232- 
5. 7299 
5.4515 
4.0572 
-4.4083“ 
3.5688 
3.4370 
2.0452 
-2.4407- 
1.9056 
1.6083 
1.31 80 
-1.0586— 
0.8(111 
0.5508 
'0.2033 
-0.0774  - 
C.OOOO 
C.COOO 
0.1003 


—0.2242- 
0.1010 
0.0504 
0.0431 
-0.0330 
0.0200 
C.0277 
0.0280 
-0.0310- 
0.0375 
0.0438 
0.0679 
-0.0678- 
0.1236 
C.2004 
0.2726 
-0.713  2- 
1.8310 
2.0817 
4.2526 
-5.4827  - 
5.7254 
5.3570 
4.8507 
-4.3037- 
3.07<26 
3.3354 
2.8485 
-2.3524- 
1.9016 
1.5430 
1.2666 
-1,0069— 
0.7503 
0.5009 
0.2449 
0.0434- 
0.0000 
0.0000 


-0.ISf2- 

o.cese 

0.05*7 

0.04C5 

-0.C320- 

0.0265 

0.C278 

O.C2P4 

-0.02e2- 

0.0314 
0.C471 
0,0749 
-0.0723 
0.1441 
.0.186  1 
0.3316 
-0.6444- 
2.CS67 
2.3231 
4.6447 
-5.6C77 
5.7C33 
5.2617 
4.7649 
-4.2‘>64  - 
3.7568 

l-MU 

-2.2512  - 
1.S324 
1.4  60  5 
1.2145 
-0.9554- 
0.64*5 
C.4510 
0.  1956 

-o.ni<4 

O.COCQ 

O.COCC 


- C.1684- 
0.0720 
C.0522 
0.C3R2 
- 0.0310- 
0.0281 
0.0277 
0.0290 
-0.034  7- 
C.0379 
0.0512 
0.0746 
-0.0302- 
C.1693 
0.1863 
C.4044 
-1.0495- 
2.3396 
3.5617 
4.9044 
-5.6821- 
5.6376 
5^1609 
4.6789 
-4.1821  - 
3.6495 
3.1376 
2.6513 
-2.1641- 
1.7467 
1.4239 
1.1626 
0.9037— 
0.6501 
0.3979 
0.1564 
0.0000- 
c.ooon  . 
0.0000 


-0.^1437- 
0.0676 
0. 0489 
0.0360 
-0.0302- 
0,0279 
0.0277 
0.0298 
-0.0364- 
C.0392 
0. C560 
0.0688 
0.0911  - 
0.1970 
0.2010 
0,4911 
-1.3122- 
2.5897 
3, 7968 
5, 1303 
-5. 7159 
5. 5451 
5.0575 
4. 5934 
-4.0  753- 
3.5428 
3,0415 
2,5493 
-2.0731- 
1.6760 
1. 3713 
1.1 1C5 
-0.6522- 
C.6005 
0.3442 
0.1143 
-O.OOQO- 
C. OOUO 
O^OOQO 


I 


tmr  ^ v.-. 


SCtWfc>  Kf  5FCN5fVITV,  CH'tRt  fClP 

' - — c^i'E^A  cieee  »»es«‘UNSiv!Tv 


lA-rSiJAI'f*)  »o 


~?*»0 — ‘ 
•»60 
3/0 
3/0 

-3*.S0 

^.Jf) 

410 

420 

-4-atl 


:i  2654C6E-C4- 

c.nooo 

0.C195 

0.CO39 

0. IP3S 

0.2547 

C.3067 

C.3547 

— — 0,4146— 
C.4761 
0.5256 
0.5517 

C,5764- 

C.3906 

0.6250 

C.6535 

— C.6745- 

0.7008 
C.7258 
C.  7501 

■ 0.7741  - 

C. 7086 
0.8102 
0.P401 

“ — ^C.H631“ 
0.11840 
0.«»403 
0.f)Q67 

C.<)066- 

C.O150 

C.O205 

0.0171 

C.0136— 

C.0076 

C.9026 

0.0017 

C.OlOe  - 

C.0155 

0.0141 

0,0107 

-C.OI06— 


—0.0000“ 
0.0000 
0.0275 
0.1135 
-0.1005- 
0.2654 
0.3161 
0.3647 
-0*4277- 
0.4070 
0.5310 
0.5565 
-0.5812- 
0\v6044 
0.5312 
0.6577 
-0.6700- 
0.7050 
C.7307 
0.7549 
-0.7703- 
0.8031 
0.8225 
0.8440 
-0.8683- 
0.8859 
0.8015 
0.308  I 
-0.0080- 
0.0172 
0.0190 
C.0164 
-0.0129  - 
0.0063 
0.0021 
0,0038 
-0.0120- 
C.9165 
0.0132 
0.0104 
-0.0118- 


— O.OOGO 
0.0021 
0.0266 
0.1322 
— 0.2144 
0.27*0 
C.22*5 
0.2745 
— 0.44C5- 
0.4574 
0.5262 
0.5617 
—0.56*5- 
0.6C52 
0.6272 
C.6617 
—0.6852- 
0.7110 
0,7255 
0.7558 
— 0.7844- 
C.8C73 
0.8261 
0*8456 
-0,8  750- 
0.8870 
0. 8528 
0.6955 
— 0.SIC5  - 
0.51E2 
0.5152 
0.5157 
— 0.5121  - 
0.5CS1 
C.5017 
0,0057 
- 0.5132- 
0.5170 
0.5122 
0.0IC2 
-0.5125- 


- 0.0000“ 
0.0068 
0.0524 
0.1502 
-0.2286- 
0.2863 
0.3351 
0.3371 
-0.4528- 
0.5073 
0.5414 
C.5667 
0.5005- 
0.6144 
0.6430 
0.6658 
-0.6504- 
C.7160 
0.7404 
0.7646 
-0,7093- 
0.6114 
C.8304 
C.B542 
0.8773- 
0.8830 
C.8040 
C.0C16 
0,9128- 
0.9103 
C.5185 
0.0 1 SO 
0.9108— 
0,0041 
C.9C16 
C.5075 
C.9142- 
0.0165 
0.0116 
0.0102 
0.9141— 


-0.0000- 
0.0126 
0.0735 
0.1674 
-0.2420- 
0.2966 
0.3448 
0.4010 
-0.4647- 
0.5166 
0.5466 
0,5716 
-C.5950- 
0.6196 
0. 6406 
0.6701 

- 0.6956- 
0. 7209 
0. 7453 
0. 7693 

- 0. 7941  - 
0.8154 
0. 3353 
0. 0538 

--0.  3013- 
0.0092 
0. 0954 
C*9042 
-0.9145- 
0.9200 
0.9178 
0.0143 
-77.9001  - 
0.9032 
0.0016 
0.0092 
0.9151- 
0.0153 
o.oni 
0.  9104 
-0.9152- 


s»;o  vj  V J t s^KS  I yj[m 


FCIR 

C»»'Ei(A-CfCCE- 


RESPCWSIVITV- 


L«>'nA(AP)  *0 


— — rfr- 
770 
7ii0 
7«'0 

en 

r;;o 

B *0 

i!A0 

fiSO 
iff  a 
67C 

R»0 — 

R'TO  . 

«;co 

910 

930 
990 
9 51 

*?‘C — 

970 

co>7 

900 

“'1000— 
lolo 
ff30 
1030 
-'10  AO — 
lOf.O 
ICAO 

1070 

~“tc<50 

1090 
1 I 00 
tlio 
"1T?0  - 
ino 
iivn 
I ISO 


0.0162 

0.0711 

C.9237 

0.9226 

C.0196 

C.9076 

0.9000 

O.dOA? 

C.3026- 

0.8960 

0.0237 

C.9663 

— 0.0S55 

C.0579 

C.OS33 

0.0390 

U.0213- 

C.9023 

C.90R3 

C.8699 

c.aios- 

0.  7553 
0.A973 
C.6379 

0.5  76  0- 

n.5092 
0.6622 
C.  1727 

^0.3077- 

0.2570 

G.2090 

0.167<9 

0.I3C6- 

0.C9S1 
0.0676 
• C.v9325 

C.  0081- 

O.OOOO 

0.0000 

.8*72796-05 


0.9173  — 

0.9271 

0.9237 

0.9218 

0.9159— 

0.9057 

0.8999 

0.8939 

0.8975  — 

0.9012 

0.9285 

0.9676 

0.9566  — 

C.9575 

C.9507 

0.9357 

0.9173 

0.9066- 

0.8960 

0.3562 

0.7999  — 

0.-7665 
0.6859 
- 0.6257 

0.5627 

0.69.47 

0.62.39 

0.34«9 

0.2958 

0.2630 
0.1995 
0.159  1 

C.I260 

0.0918 

0.0597 

0.0267 

0.00671 

0.0000 

0.0000 


-0.9183 
C.92J9 
0,9235 
o;921l 
0.9136 
0.9C6C 
C.£9€0 
0.6933 
-0.8578- 
0.5073 
0.9329 
0.5*01 
-0.9*13- 
0.5*85 
0.56EC 
C.5323 
-0.9132- 
0.9C*3 
0.8505 
0.8625 
-0.7851  - 
0.7330 
0.816C 
0.8136 
“Oi5653 - 
0*6823 
0.6156 
0.3655 
-0.2866- 
0.2361 
0.1912 
O.I5I5 
-0.1176- 
0.08*7 
0.0*23 
0.0216 
-fl.CCM- 

o.ooco 

o.onoo 


-0.9192- 

C.9736 

C.9233 

0.9203 

- 0.9116- 
0.9025 
0,8970 
C.8928 

-C.893I  — 
0.9131 
C.9371 
C.9525 

- 0.9578— 
C.9560 
C.9651 
C.9288 

-0.9096— 

C.905C 

0.8837 

0.6316 

-C.770I  — 
0.7216 
0. 68.20 
0.6010 
C.536C  — 
0.6689 
0.6016 
0.3325 
C.2732-- 
0.2253 
0.1829 
0.1663 
C.1108— 
0.0796 
0.0652 
C.0I65 
C.OOOO-- 

c.oooo 

0.0000 


-0.9202- 
0.9236 
0,9229 
0.91 06 
0.9093- 
0.9012 
0, 0958 
0.3925 
-0.8937- 
0.9185 
C.9609 
C.9562 
-0.9580- 
0.9568 
0,9621 
0.9251 
-0.  9059  - 
0.9033 
0.8756 
0.8212 
- 0*7670- 
0. 7096 
C.  8500 
0.5886 
-0.5226- 
0.6556 
0.3869 
0.3199 
0.2629- 
0.2166 
0.1769 
0.1376 
-0. 1066- 
0.0736 
0.0386 
0*0122 
-0.0000  - 
C.OOOO 
C.OOOO 


fl»6§2B 

C.6528 

0.6519 

0.6972 

C.649e 

0.6656 

0.6895 

C.7C00 

0.7113 

C.7208 

0.7271 

0.7325 

C.7387 

0.7971 

0.7525 

C.7521 

0.7506 

0.7512 

0.7553 

0.7573 

C.7561 

0.7537 

C.7515 

C.75CC 

0.7976 

0.7936 

0.7395 

0.7352 

0.7313 

0.7265 

0.720e 

G.719I 

0.7C72 

0.6998 

0.6522 

C.6R95 

0.6762 

0.6668 

0.655C 

0.6951 

0.6378 


0.6528 
0.6528 
0.6528 
0.6976 
0.6987 
0.6619 
0.66C5 
0.6S73 
0.7052 
0.7151 
0.7261 
0.7314 
0.7371 
0.7956 
0.7516 
0.7526 
0*76Ce 
C.75C6 
0.7596 
0.7571 
C. 7566 
C. 7591 
0.7519 
C.75C9 
0.7982 
0.7997 
0.79C3 
0.2360 


0.6529 

0.6529 

0.6528 

0.6993 

0.69  79 

0.6572 

3.6773 

0.7.993 

0.707<7 

0.7173 

0,7251 

C.7303 

0.7359 

0.7991 

C.7507 

0.7531 

0.7510 

C.7505 

0.7539 

0.7568 

C.757I 

0.7596 

0.7523 

C.7507 

0.79,37' 

0.7955 

0.7912 

0.7369 

0.7333 

0.7295 

0,7?32 

0.7168 

0.71.30 

0.7028 

0.6953 

0.6875 

0.6796 

0.6703 

0.6595 

0.6988 

0 .6903 


0.6528 

C.6528 

C.6528 

C.6992 

C.69 79 

C.6528 

C.6735 

C.6911 

C.T097 

C.7159 

C.7291 

C. 7292 

0. 7398 

0.7929 

C.7996 

C.  7538 

0.7513 

C.7505 

0.7531 

0.7563 

C.  75  76 

C.7551 

0.7528 

0.7510 

0 . 79  9? 

0. 7969 

0.  79  21 

C.T3  77 

0,  7337 

0.7293 

C,7?99 

o.nni 

C. 7119 

0.7093 

0.<»968 

0.6890 

0.6813 

0.6727 

0.7.618 

0.6508 

0.6916' 


0.7276 
0.1219 
0.71£4 
C. 7C86 
0.7C13 
0.6937 
0.6860 
0.6779 
0.66«C 
0.6!72 
0.6569 


I.  •irmcB,  tFNS  IFC?8l 

cirof  dfsphnsivitv 


0.6328 

0.6266 

0.62C9 

0.6146 

0.6062 

0.?«n2 

0.5SC4 
0.5B49 
0.5623 
0.5622 
0.5810 
0.5*27 
0.6C2B 
0.6122 
0.62C6 
0.6278 
0.6225 
0.6247 
0.637S 
0.6447 
0.6529 
0.66C6 
C.6619 
0.6627 
0.6672 
0.6715 
0.67S5 
0.6757 
0.6828 
0.6U30 
0.6822 
G.6E2A 
0.6.912 
0.6968 
0.6990 
0.6990 
0.6'J90 
C.6  I9C 
0.6990 


0.6341 

C.&278 

0.6221 

0.6159 

0.6002 

0.9088 

0.5916 

0.5859 

0,5026- 

0.5827 

0.5860 

0.5914 

0^6008 

0.6104 

0.6190 

0.6265 

0.6325 

0.6344 

0.6368 

0.6425 

0,6523 

0.6594 

0.6616 

0.6633 

0.6662 

0.6707 

0.6747 

0.6790 

0.6823 

0.6835 

0.6822 

0.6833 

0.6897- 

0.6959 

0.6990 

0,6990 

0.6990 

0.6990 

0.6990 


e.6353 
C.6 391 
0.6232 
C.6172 
C.6103 
C.6006 
C.‘;929 
C.5868 
0.5930 

O.r.822 

C.5852 
0,5902 
C.5997 
C.5096 
0.6173 
C.6’51 
■C.6314 
C.6341 
0.6161 
C.6403 
C.65C5 
C.65d2 
C.6614 
C.6629 
■C.6653 
0.6698 
0.674(1 
0.67  >12 
C.6817 
0.6840 
0.6821 
0.6P»9 
0.6832 
0.6949 
0.6990 
0.6990 
0.6990 
0.6990 
C.6990 
0.6990 


0.6254 
0,6797 
0.6132 
0.6042 
0.5057 
C.5692 
0.5E42 
0,5822 
0.5838 
C.5880 
0,5945 
0. 6048 
0.6139 
0.6222 
0.6291 
i:.6339 
0,6357 
0.6384 
C.6467 
0.6555 
C.66I 7 
0.6622 
0.6642 
0.6681 
0.6723 
C.6764 
0.6805 
0.6833 
0.6827 
C.6824 
0.6849 
0.6925 
0.6976 
0.6990 
C.6990 
0.6990 
C.699C 
0.6990 


— *— in:m 

0 

KJo 

ll 

1 


48 

- ^.6303 
0.6243 
0.6185 
0.6118 

-0.6023 
0. 5942 
0.5879 
0.5835 
-0. 5822 
0. 5845 
0.5890 
0.5966 
-0,6067 
0.6196 
0.6237 
C.6303 
-0,6340- 
0.6356 
0.6393 
0. 6487 
0.6569- 
C.66I3 
0.6625 
0.6647 
-C.6690 

Qj  A739 

0.6773 

0.6811 

- 0.6837 
0.6824 
0.6826 
0.6866 

-0.6937 
0. 6984 
0.6990 
0. 6990 
-0.  6.990 
C. 6990 
0. 6990 


vO 


FC2F 


cm#*  CIRrf  RfSPONSIVITY 


O.QOOO 

C.0073 

C.06CS 

0.1744 

0.2F63 

0.3271 

C.3787 

0.4344 

C.444C 

0.5424 

0.5864 

0.6129 

0.6394 

0.6666 

0.6921 

0.7152 

0.7365 

0.7560 

0.7717 

0.7918 

0.8199 

0.8493 

C.8764 

C.9027 

0.9230 

C.9346 

C.9422 

C.54S7 

0.9544 

0.9579 

C.9507 

C.9577 


0.0000 
0. 11000 
0.0313 
0.1317 
0.2320 
0.3073 
0.3577 
0.4109 
0.4745 
0.5324 
0.5757 
0.6024 
0.4238 
0.6559 
0.6821 
0.7064 
0.7281 
0.7487 
0.7649 
0.7833 
0.9075 
0.8378 
0.9656 
0.99  29 
0.9156 
0.9312 
0.939J 
C.9462 
0.9524 
0.9569 
0.9587 
0.9582 
0.9565 
C.9504 
0.9462 
0.94RI 
0.9571 
0.9593 
0.9473 
0.9362 


4C94F-C4 
fi.npoo 
0.0220 
C.1099 
— 9.2136 
C.2976 
C.34  74 


0.2455 

0.2171 

0.2681 

0.4219 

0.4870 

0.5427 

o.seii 

0.6C77 


0.4615 
C.5218 
0.5704 
C.3971 
C.6235 
C.65C5 
C. 6.770 
C.70I9 
C.7239 
0.7447 
C. 7618 
0.7793 
9.  <*011 
C.8320 
C.8602 
r.!'8  76 
C.9I 15 

0.9378 

C.9449 

C.*?512 

0.9561 

C.9587 

C.9584 

0.9569 

0.9517 

C.9467 

0.9455 

C.9558 

C.9594 

0.9502 

0.9379 

C.9316 


0.6613 

0.6972 

C.7IC8 

0.7323 

0.7527 

0.7682 

0.7875 

o.am 

C.8426 

0.87C8 

0.8979 

0.9154 

0.5329 

n.94C8 

0.9474 

0.5524 

0.5574 

0.5587 

0.9575 

0.556C 

0.5453 

0.5458 

0.55C5 

0.5580 

0.5585 


0.9549 


0.9462 

0.9456 

0.9525 

0.5587 

C.9569 

0.9421 

0.9334 

0.9339 


4 


»8 

— O.OOOO- 
0.0140 
0.0852 
0. 1944 
—0.2823- 
C.3372 
0.3893 
0.4482 

- -C.5106- 
0.5616 
0. 5917 
0.6182 

- 0.6450 
0.6718 
C.  69  70 
C. 7196 

-0.  7406  - 
0.7588 
0.7754 
0. 7964 

- 0. 9260- 
0. 8548 
0.8821 
0. 9072 

-0.9263- 
0.9362 
0.9436 
0.9500 
-0.9553- 
0.9583 
0.9585 
0.9573 
-0.9532- 
0.9474 
0.9455 
0.9543 
C.9592  - 
0.9534 
0.9399 
C.9324 

- 0.9347-" 


3 


8“l  KESPC^SIVI TY.  C«PfB# 


LA*'in<(NPI  *C 


K2f 

c/»»cf»A  fiicue 


RfSPOfiSIVITY 


0. 



nt 

f». 

c. 

— “ — c. 

0. 

c. 

c. 

— — o. 

c. 

c. 

•0. 
c, 

0. 

n,i 

,143SH2' 


.♦SAfla 
.‘)47a- 
.9390 
.9316 
.9246 
.9197- 
.9182 
.9204 
.9251 
.9420- 
.9577 
.'^605 
.94  36 
.9215- 
.19  54 
.1638 
.1247 
. 7739 
.7190 
.6598 
.59HB 
.5377 ■ 
.47  13 
. 41 1 8 
. 35  30 
,2977- 
,24  70 
,1013 
, 1609 
, 1274- 
,0975 
,0613 
•13  21 
1092- 

nojo 
00  oo 

f=-04 


-0.936  2- 
0.9397 
0.9455 
0.9415 
-C.9459- 
0.9374 
C.9302 
0.9234 
-0.9191— 
C.9134 
0.9212 
0.9272 
-C.9461— 
0.9593 
0.9576 
0.9396 
-C.9Ib5— 
0.8.19  7 
0.1566 
0.8149 
-0.77.32  - 
0.7076 
0.6476 
0.5866 
0.5246-- 
0.47.07 
0.3999 
C.^416 
-0.2872— 
0.2374 
C.1928 
0.1534 
-0.1214  — 
0.0916 
0.0603 
0.0  270 
0.0046-— 
0.0000 
0.0000 


- 0,9369 
C.94C4 
0.9414 
0.9466 
-0.9441- 
0.9336 
0.929C 
0.9222 
-0,9187 
0.9167 
0.9^22 
C.9267 
-0.9496 
0.96C4 
0.9544 
0.9254 
-0,9112- 
0.6836 
0.6491 
0.6049 
-0.  7523  - 
0.6561 
0,6354 
0.5744 
C.5!  16- 
0.4463 
0.1181 
0.23C1 
-0.2768- 
0.2260 
0.1645 
0.1461 
0.1154  - 
0,0657 
O.C528 
0.0217 
-0.CC14- 
0.01CO 

n.cooo 


- 0.9376  — 
0.9415 
C.9472 
C.9485 

- C.9424  — 
0.9343 
C.9276 
C.9213 

- C.9184  — 
0.9192 
0.9232 
0.9323  . 

- C.9529  — 
C.9610 
C.951C 
C.931C 

- 0.9061  — 
C.8773 
0.8413 
0.7947 

- C.7414— - 
0.6642 
0.6232 
0.5622 

- C.4S87 — 
0.4360 
C.3763 
0.3193 
C.2667  — 
0.2189 
C.1764 
C.1395 

-0.1094 

C.C798 

0.0457 

0.0168 

C.OOOO 

0.0000 

0.0000 


0.9383- 
0.9430 
0.9478 
0.9483 
€.9406- 
0.9329 
0.9260 
€.9204 
-0,9183- 
0.919? 
0.9244 
0.9374 
0.9556^- 
0.9610 
0.9474 
0. 9264 
-0.  9009- 
0.8707 
0. 8331 
0.7844 
C.7303- 
0.6720 
0.6110 
0.  5500 
0.4859— 
0.4238 
0.3646 
0.  3064 
0.2567- 
C.21C0 
0. 1665 
0.1335 
0.  1034- 
0.0740 
0.0390 
0.0122 
• C.OOOO  — 
0.0000 
0.0000 


""J  BFSPfNSI  VI  IVt  Ff2P 

— .....  ..  C*>»e»A  CICCC  RfcSPONSIVITV 


LAJ'•DA|^K^  *0 


-.3C'«6'S5P-f)4- 

i:.0000 

C,0?.Ct9 
0.0«>«»2 
— — C.IOV7 

C..’7«5 
c..i.no 

C.V9fl4 

c.'.5ll  - 

0.5108 

C.5538 

0.5flV3 

C.6100- 

C,A3.12 

0.6655 

0.68.10 

C.6175  - 

C.7121 
0,7257 
rt,  7677 

C.  78  73  - 

0.8837 

0.1661 

C.9663 

0.11 38 

t.*)l36 

C.9263 

0.9311- 

C.'M70 

C.<n98 

0."37a 

C.9350  - 

C.9296 

0.9262 

C.9215 

C.92V8- 

0.9258 

0.9219 

0.9170 

C.9151— 


— 0.00U9- 
0.0000 
0.0295 
0.1197 
-0..2118- 
0.2t57 
0.3626 
0.3999 
-0.6660- 
0.5216 
0.5639 
0.5895 
-0.6152- 
0 .666  1 
0.6706 
0.6895 
-0,7000— 
0.7156 
0.7287 
0.7562 
-0.8096- 
C.H986 
0.9519 
C.9611 
-0.9213- 
0.9160 
0.9190 
0.9256 
- 0 .9325  - 
0.9378 
0.9395 
0.9373 
-0.936  3— 
0 .9283 
0.9235 
0.9226 
-0.9252  — 
0.9257. 
C.9207 
0.9166 
-0.9158  — 


■ 0.09C0 
0.CC22 
O.C253 
0.  1355 
-C.2766- 
C.25£9 
0.3*3P 
0.6116 
-0.67t6- 
0.531S 
0.5650 
0.5566 
-0.62C3 
C.6651 
0.6751 
0.6512 
-0.7C27- 
0.7156 
0.7326 
0.7616 
-0.83C2 - 
0.9121 
C.5563 
0.5366 
-0.5166  - 
0,9151 
0.92C5 
0.9266 
-0.5  336  ■ 
0.5365 
0.9351 
0.5366 
-0,9336- 
0.5271 
0.5226 
0.5231 
0.5255- 
0.5256 
0.5156 
0.9155 


p.«,;  ^>Fsl•t^5Ivrtv^  f-ciP 

f*PEPA  CICCe  RtSPONSIVITY 


LA*! 


- C.91P5- 
0.9717 
0.0773 
C.93l/f 
-C.9300- 
0.-U76 
C.9078 
C.0003 
-0.3955- 
O.H9't2 
0.(1972 
0.9O25 
-C.9169- 
C.03C3 
0.0319 
C.9156 
-C.a039- 
0.0697 
0.8395 
0.0016 
-0.  7499  - 
0.6963 
C.M434 
0.5095 
-0.5320“ 
C.4646 
0.4009 
t).  16  01 
-r.28J7- 
0.2333 
0.1914 
0.1540 
-0. 12?2- 
0.9933 
C.0652 
•C.03I4 
■o. 0079  - 
C.OOOO 
C.OOOO 
0.00 on 


-0.9l92r- 

C.9223 

0.9286 

0.9315 

0.9273- 

0.9154 

C.9062 

0.a9‘»0 

-0.8950- 
0.8946 
0.3981 
0.9038 
- C.9205- 
0.9315 

0.9?oo 

0.9118 
-0.8895- 
0.9643 
0.3326 
0.7915 
-0.I393-- 
0.6855 
0.6329 
0.5783 
-0.5182  - 
0.4516 
0.3886 
0.32)14 
-0.2731- 
0.2246 
Q.1936 
0.1470 
-0.1164— 
0.0076 
0.0576 
0.0258 
-0.0044  - 
C.OOOO 
O.OGUO 


0.9158 

0.5230 
0.9256 
C.5315 
— ^0.5247- 
0.9134 
C.5C47 
0.8979 

0.6946  - 

C.8532 

0.8951 

0.90*3 

C.523fr- 

C.9323 

0.9260 

C.5C77 

0*8645- 

O.P565 

0.8253 

0.7812 

— 0.7267  - 
0.6746 
0.6722 
0,5669 

— 0.5C46- 
0.4367 
0.3765 
0.3168 

— C.2626  - 
0.2160 
C.I760 
C.  I4C2 
— 0. 1106  - 
0.C620 
0.C5C9 
0.02C7 

— 0.C014  - 

o.cocc 

0.0000 


BHj  RfSPC^;rvrTY.  rc?e 

~_r_  ~ c/ycpa  Ciore  ResPONSiviry — — 

“F”"” 

— ^ ? 9 — ^ ^ S5 fi  *0000  — F ~ -~F5ooo^^^ 

153  jj»oogo  3*3'^^9  o.ooco  0.0044  croio4 

1^2  0.0176  0.0260  0.C356  C.0524  o!oKo 

-1‘‘0  C.0065  0.1173  0.1373  0.1464  fl  I74R 

“"r/9 0.1925 0.2095 o:22Se— 0*2414 ollstl 

fOg  C.J706  0.2307  C.29C7  0.3000  0.3110 

^10  C.3212  0.3314  0.3417  cllolO  O 

420  0.3725  0.3029  olsoio  o!4n41  n*4ii7 

4*0 ^0.42  70 0.4391 ot44l3 0*4rq4_ 9*2694 

440  C.4792  0.4897  0;4978  (115067  0 5141 

9*f?l?  0.5294  o:63£4  cA',ll  oIsUs 

0.5589  0.564S  C.5702  0*4747 

4 70  0.5312-  0.5866 0.6414 0.5973 0.6027 

0.6030  0.6131  - 0.6132  0.6232  o!62ftO 

21^9  0.6328  . 0.6374  0^^419  C:«463  c:6506 

5PQ  0*6f*72  0*£5S6 

4?^  0*4447  ~n*5«ln ^0.6781—— 0.6916 

9*5*^S?  0.6090  0.£4<9  C.6974  ‘0.7022 

5*0  0,7071  0,7119  C.716S  o!721B  O 7267 

543  C.7317  0.7367  o!7417  o!7467  nllil 

--^?0 0.7618^ o:766H oItIm 

0 C*/319  0»7t^70  C*7S2I  C«7.072  fl  **0?^ 

0«yO7^  0*81?6  0*£S78  0a8^4l  o'SlIA 

iO  ^#^3^3  o.fl't'f*  n.P'C^  r SIa7  n H/ii 

-•s;i0~-c:  )J6  71 *0  :»7 1 7 C;  e 769 c : 8 799 0*.  8633 

6U0  C.>IM7>4  0.9862  0.866  1 0 8861  o hR67 

6K1  0.9867  njnft  fl:fB7e  clenoi  o*8a94 

620  C.9904  0.891‘j  0la42B  c!b95S  C*  b2r4 

6 ?0 0.  9029 0.906  2 C.4091 ollll? 0*  9?39 

640  0.9149  0.9175  O.^lfiR  0*9199  0*9206 

0.921 C 0,9109  0.4164  cIoiVO  0*9131 

#60  0.9113  0.9095  0.4C14  c!on63  ooofJ 

—670 0.9034^ 0.9021 -C.9aC8 ol9996— 0*8984 

^^9  ^*^^73  0.8962  0.8953  0.8944  0*8936 

690  C.3930  0.8923  0:fl91fl  0lfl913  C*39?0 

^P5  0*8*^55  ‘ 0«P^23  fl* 

“li? “J;*32?2 0.H941— 0.6943 0.8944 o!  6943 

7wC  0,3942  0.3939  0.6436  C.8922  0 8900 

1?3  (1.8891  0.9R63  0.8848  ol8314  0*8822 

740 9* ‘’21*  0,a«03  0.8746  oIfl791  0*8788 

C«  ti786  0 *660? 0«  B6 16**^ C«6H  30 — rr— 0*  8842*^ 


'»FSPC^SI  VI 1Y,  C«PtP/ 


fC2f. 

f #P£PA  -ClCfip-  PtSPONSIVITY- 


lAMOAIM'l' 


S70 

*;no 

‘I'JO 

ime*' 

030 
|O',0  - 
1050 
1060 
10  70 

tr?o— 

10‘i0 
1 100 
1 1 10 
11?0- 
1130 
lt'*0 
1150 


♦ C 

c.iieoo 

C.U945 
0.'^<<56 
“C.HVfll - 
C.»A55 
0.«542 
C.‘KA9 
--C.-14e3 
0,5392 
0.5A31 
Q,:Vfe.2 
-C.OfcOl- 
C.H703 
C.‘JA9fl 
0.5525 

0.!ni6- 

C,5076 

0,7707 

C.7A23 

C.f.92A- 

C.6<r09 

C.5901 

C.53  8<: 

0.'tK'f5  - 

Qi''f237 

C.3015 

t5.'»459- 

C.1978 

C.  lf>55 

O.  13  56 

C.  1003- 

C.0024 

0.0573 

C.0276 

C.COfiO- 

Oi  1000 

C.OOOO 

C.OOOO 


♦2 

- O.OOAS”— - 
C.3905 
0.0952 
0.0951 
-0.0055- 
C.0660 
0.0510 
C.8437 
—0.0398- 
0.9399 
0.8591 
0.B999 
-0,8630- 
0.871  1 
0.B669 
C.899D 
—0.8268- 
0.8029 
0.7720 
0.7375 
-0.587  2 
0.6305 
C.5800 
C.5290 
“0.9722- 
0,9117 
0.3520 
0,2911 
-0.2355- 
0.1911 
0.1599 

0.1290 

-0.1031- 
0.0773 
0.0506 
0.0227 
-0.0039- 
0,0000 
0.0000 


*9 

-0,6875^ 
0.8511 
O.H5«8 
0.8592 
0.8817 
0.8627 
0.8958 
0.8927 
-0.6559- 
0.89C6 
C.8950 
0.85C6 
-0,6655 
C.8719 
0.8838 
0.8»99 
-0.8219- 
0.7585 
0.7851 
C.7228 
-0.872C  - 
0.82C1 
0.5858 
0.5173 
-C.960C- 
0.3558 
0.3912 
0.275 j 
-0.2255  ■ 
0.1698 
0.  1523 
0.1293 
-O.G579- 
0.0723 
0.0999 
0.0182 
-0.CC12- 
0.0  )C0 

o.occc 


♦ 6 

- 0.8889 
C.892I 
0.656C 
0.8931 

- C.8771 
0.8597 
0.8478 
C.6918 

-0.8392- 

C.8919 

0.8961 

0.8531 

- 0.8875- 
C*8713 
0.8602 
C.8907 

-C.8171- 

0.7912 

0.7578 

C.7126 

- 0.6617“ 
0.6099 
0.5555 
0.5065 

-0^9978- 

0.3R79 

C.3205 

C.2677 

0.2159- 

C.1781 

0.1973 

C.1189 

0,0927- 

0.0673 

0.0389 

C.0191 

■ 0.0000- 
C.OOOO 
C.OOOO 


»a 

- 0.8892 
0. 8939 
0.8959 
0,8917 

- 0,8732- 
0.8568 
0.8963 
C.  8910 

- 0.8391 
0.8922 
0,8971 
0.8568 

- 0.8851 
C. 8708 
0.8567 
0.S362 

“-  0.8125 
C, 7851 
C.7502 
0. 7025 
0.8513 
C.6000 
0. 5991 
0.9955 

- 0.9357 
0. 3781 
0.3160 
0.Z566 
0.2067 
0.1718 
0. 1919 
0.1136 

- 0. 0875 
0.0623 
0.0328 
C.0103 

-0.0000 
C.  0000 
C. 0000 


ciKfP*  Fc?e 


“FSP^^SI Vt  TV 


C#PEBft  CTPPF  RESPONSiVITV 


0.0019 


o.Oilca 
0.CU9 
Q.CS£I 
0.  14C9 
C-2199 
O.J5C3 
0.35*7 
C.4170 
O.A7<l 


0.0000  — 
0.0130 
O.04fi5 
0.1 2^.0 
0.?0‘’«8  ■ 
0.2769 
0.3629 
0.6055 
0.6650— 
0.5176 
0.5508 
0.5878 
0.6166  - 
0.6665 
0.6769 
0.6986 
0.7168  — 
0.7367 
0.7588 
0.7626 
0.8086  ■- 
0.8363 
0.8623 
0„8fi9  2 
0.91  1 9>  - 
0.9?7l 
0.9365 
0.9609 
0.9681  — 
0.<)528 
0.9531 
0.9637 
0.966  6— 
0.9396 
0.9359 
0.9368 
0.9367“- 
0.9365 
C.9305 
0.9259 
0.9263— 


1.2  598  7F-06 
C.00  76 
0.0377 
0.1067 

0. 1893 

0.  36  36 
0.3299 

0.3933 

0.65  35 

0.5076 

C.553O 

C.5820 

ft. 6107 

r.6605 

C.6696 

0.5991 

0,7130 

C. 7326 
0.7562 
0.7778 

0.9027 

0.8308 
0. 8572 
ft.8H60 
* “•“ft.  ft (179 

0.9255 
C.9331 
0.9397 
C.  9667 
C.9521 
C.9560 
0.9696 

ft. 9656 

C.9606 
0.9365 
ft. 9362 

. ft. 9365 

ft. 9368 
C.9319 
C.9265 


0.0230 

0.0706 

0.1576 

0.2366 

C.3C36 

C.3686 

0.6296 

0.6869 

C.5359 

C.5706 

0.5953 

C.6281 

C.6582 

0.6653 

0.7C57 

C.7266 

C.7653 

0.7682 

0.7925 

0.8196 

0.8669 

C.8727 

0.8990 

0.9192 

C.93C2 

C. 9.372 

0.9636 

C.S506 

0,9537 

C.9513 

C.9671 

C.9628 

0.9379 

0.9369 

C.935B 

0.9369 

C.9352 

C.9282 

0.9251 

0.9290 


0.*666 
o.*s:-5 
0.6221 
0.6*25 
0.68Cl 
0.7C21 
7).72C1 
0.76C9 
0.7635 
0.7876 
0.8161 
0.6616 
0.6672 
0.6563 
0.91i7 
C.926  I 
0.53*5 
0.9621 
0.56*3 
C.5S33 
0.5*22 
0.5675 
0.5628 
0.5267 
0.93*3 
C.53*6 
0,5269 
0.9263 
0.9251 
0.52*6 
0.9217 


t tic — 

C- 

6d0 

C 

•670 

ft 

7ft  fl 

ft 

7 1 0“-^' 

fj 

7>0 

ft 

73  ft 

c, 

76  0 
750— 

c. 

c. 

- 0.0063- 
0.0299 
0.0889 
0.1 736 

- C.2691- 
0.3168 
C. 3809 
0.6617 

- -0.6976- 
0. 5666 
0.5762 
0.6050 
-0.6364- 
C.6639 
C.6903 
0.7093 
— 0. 72S6- 
0.7697 
0.7729 
0. 7976 
-0.8256- 
0. 8521 
0. 8786 
0.9036 
-0.9225- 
0.9317 
‘ 0.9385 
0.9652 
-0.9513- 
0.9519 
C.9506 
0.9662 

- C.  9617- 
0.9371 
0.9365 
0.9362 
0.9369* 
0.9335 
0.  92  n 
0.9269 

•0.9302- 


• — i'igit  -r--4  ; 


___  8“  '.  'JFSPr\«I  Vf  TY,  Ci*l“tRA 


FC2P 

r/RFR*  C l COP 


RtSPONSIVITV- 


LA'''DAIM»| 


7',0— 

770 

7H0 

7'vO 

— f>OC — 
HIO 
H20 
H30 

— 8“iO 

eso 

P60 

870 

— ».')0 — 
coo 

O'l.l 

cic 

— o’o— 

030 

9^0 

900 

—<560 

97C 
9 00 
900 

"I  COO- — 

i n 1 0 

in>o 


— C.93I3- 
0.9356 
0.9399 
C.961Q 
-0.9361- 
C.9133 
C.9043 
0.3939 
- G. ««7l- 
C.9B39 
n.as50 
€.8393 
-C.9008- 
0.9122 
C.9I23 
C.3950 
-0.8729- 
0.3678 
€.0173 
€.7787 
-0.7267“ 
C.6699 
C.M  76 
0.1551 
-0.S09O- 
€.6626 
0.  1302 
0.3225 
C.2595- 
0.2219 
€.  1303 
C.  1666 
“0.  1136- 
0.0860 
0.C595 
• C.02  96 
■0.0072  - 
C.QOOO 
€.0000 
C.OCCO 


— 0.9326- 
0.9262 
€.9606 
C.9605 

-0.9322- 
0.9152 
0.9019 
0.3923 
—0.886  2- 
0.8839 
0.8856 
0.8893 

— 0.9039- 
0.9132 
0.909  2 
0.8910 

-0.8679— 
0.8623 
0.8102 
0.7630 
-0.7133  — 
0.6590 
0.60  7'i 
0 .-S56  2 
—0.695  3 - 
0.62971 
0.3683 
0.3115 
-0.2596— 
0.2133 
0.1732 
0.1376 
-0.1980— 
0.0806 
0.0526 
0.0236 
-0.006  I - 
0.0000 
0.0000 


-0.9323 
O.92<0 
0.5611 
0.9357 
- 0.92f 5 
0.5122 
0.0557 
O.P5C0 
-0.8056- 
0.0060 
0.0860 
O.05C3 
-C.9067 
O.5130 
0.9C40 
0.0007 
-0.8627- 
0.0365 
O.0C20 
0.7572 
-0.7C28- 
C.668C 
0.5570 
0.5611 
-0.60:0- 
0.6170 
0. 3S66 
0.39C7 
-0.2650- 
0.2C65 
0.1657 

o.nic 

-0. 1G25  - 
0.C753 
0.0660 
O.C108 
C.€C13  - 

o.ooco 

0.0  ICO 


- 0,9362- 
C.5377 
€.9613 
0.9380 

- 0.9269- 
C.9C96 
0.8976 
0.8896 

-0.8868- 

0.8C63 

0.8867 

C.8930 

- €.9090- 
0.9136 
€.9025 
C.3823 

- 0.6577— 
C.8305 
€.7952 
0.7666 

“0.6519- 

€.6376 

0.5665 

€.5319 

- 0.6605- 
0.6065 
€.3650 
0.2901 
0.2603  — 
0.1967 
€.1586 
0.1265 

- 0.0569  — 
C.C695 
0.C398 
0.0166 
0.0000- 
C.OOOO 
0.0000 


-0.9369 

0.9389 

C.9613 

0.9375 

— 0,  9215- 
0.9068 
0.8957 
0.8882 

— 0.8863- 
0.8866 
0.88  75 
0.  8971 

-0.9108- 

0.9132 

0.8989 

0.8777 

— 0,  8529- 
0.  8260 
0.7871 
0. 7356 

— 0.6809- 
0.6277 
0.  5759 
C.  5205 

— 0.6556- 
0. 3923 
0. 3336 
0.2  797 

— 0, 2310- 
0. 1886 
0. 1513 
0.1193 

-0.0915 

0.0667 

0.0360 

0.0107 

“C.OOOO- 

0.0000 

0.0000 


■.iXfiU 


'oaoooabanboqosacodaoaob^oooooooooobifoiaoo 


eii.-e  f'f  'iprNSi  VI  rv,  ctuft  fC2t> 

- - - _ CUI'EK*  CICCfc  ftESPONSIVITY 


-0.0001- 
Ci 0000 

c.ccoo 

0.AB19 
-1.39^5- 
I.S231 
2.3?61 
3.3396 
-3. 7679- 
5.9223 
5.6119 
H.06C0 
-6.9035- 
6.6532 
6.0990 
9.7957 
-C.6009- 
0.2195 
0*1005 
0.3629 
-0.0358- 
C.  02  73 
0.3221 
C.0185 
-0,0191  - 
0.02  6 7 
C.OOrtO 
0.0393 
-0.1565- 
0.3952 
C.508I 
0.7.311 
-0.57  32  - 
C.6513 
0.3296 
0.  1 195 
-f  .0659  - 
C.0J91 
0.3227 
0.0215 
-C.C195- 


-C.OOOO- 
0.0000 
0.0000 
0.5731 
-1.370 1 - 
1.6678 
2.6093 
3.3982 
-9.2127- 
5.2805 
6.9275 
7.5159 
-6.9836- 
6.6317 
6.0236 
3.7239 
-0.7101- 
0.1753 
0.0920 
0.0562 
“C.0339- 
0.0260 
0.0215 
0.0130 
- 0.0200- 
0 .0 160 
0.0010 
0.0918 
-0.2050-- 
0.3789 
0.5775 
0.8138 
-0.5703- 
0.5783 
0.2782 
0.1038 
-0.0592- 
0.0292 
0.3225 
0.0211 
-0.01 77- 


-O.COCO 

C.CCCO 

0. 0*19 

1. C262 
- 1.3  7C7 

I.82C5 
2.6525 
3.29ES 
--9.60C5- 
5.2261 
7.06C9 
7.C766 
-6.5510 
6.5356 
5.6556 
2.62S2 
-0.5961- 
C. 19CC 
0.C639 
0.C5C9 
-O.C32C- 
0.0298 
0.0210 
0.C175 
0.C2I3  - 
O.CC75 
O.CC56. 
0.06*8 
•0.29C5- 
0.9120 
0.6359 
0.6253 
-0.66C*- 
0.-5C56 
C.22C5 
0.0537 
-0.C52C- 
0.0250 
0.0223 
O.C2C6 
0.0160- 


-0,0000 

0.0000 

C.2326 

1.1799 

- 1.3563 
1.9813 
3.0596 
3.9796 

-9.9307 

5.2695 

7.5793 

6.795C 

- 6.6233 
6.9196 
5.5892 
2.0557 

-c.9ceo 

C.1139 

0.0763 

0.0951 

-0.0303 

0.0238 

0.0202 

0.C18C 

-0.0228 

0.0029 

C.0I25 

0.0992 

0.2762 

0.9996 

C.5538 

0.6577 

C.8105 

C.9953 

C.18S0 

0.0692 

0.0955 

C.0230 

0.0221 

C.0209 

0.0196 


I 


I 


5.!- ' 'L  3^  s p r N j t V f T Y f 


CtKOA  FC?B 

C#*E«A' niecf-  RESPONSIvnv 


— 7f  O 

770 

7>>0 

7'-0 

— PCQ — - 

PIQ 

)> 

rio 

— P=,Q— 

F50 

fci  0 
870 

—  

EOC 

‘•'0 
ri  0 

—020 

930 

O',! 

990 

—960 

970 

9?'0 

970 

■loofr—— 

m 

lOiO 

10^0 — 

1C90 
ln-7  0 
1070 

tC'>0 

1090 

itCO 

ino 

1120 

1130 
11  .0 
11^0 


— C.012A 
C.fllOA 
0.020B 
n.(J3?S 
-0.0391- 
O.CIOI 
0.0093 
0.00V6 
“0.00A9- 
O.OOA3 
C.CUOO 
0.0010 
-n.0177- 
C.C371 
C.U45S 
0.0235 
-C.Olbl- 
O.Qlll 
0.0131 
C.030C 
-0.0990  - 
0.1319 
0. 1225 
C.C997 
-0.0775- 
0.0505 
0.0063 
0.0532 
-0.0916- 
C.2554 
0..il61 
I . 1550 
-1. 1523- 
0.9757 
0.7512 
•C.1605 
-0.0913  - 

c.nooo 

c.oooo 

0.0009 


-0.0116 
O.OIOH- 
n.0239 
0.0337 
-0.0315 
0.0166 
0 .006  7 
0.0056 
-0  .005  5- 
0.0020 
C.OOOO 
0.0020 
-0.0225- 
C.0397 
0.0516 
0.0258 
-C.0169- 
C.0103 
0.1152 
0.055 7 
0.10 17 
0 .1 36  I 
0.1161 
0.09U5 
-0.0715- 
0.0578 
0.0712 
0.0  509 
-0.1156- 
0.3fi63 
0.8998 
1.1823 
1.1205- 
0 .9336 
0.6631 
0.29  79 
•0.0512  - 
0.0030 
C.OOOO 


-o.cm 

0.0113 

o.o2te 

O.C756 
C.C2€1 
0.0152 
O.CC53 
0.CC56 
-C.CC55- 
O.CCl 7 
O.C JCC 
0.0033 
0.0267 
C.C519 
O.C379 
0.0235 
-0.0159- 
0.0101 
O.CIEO 
O.C5E5 
0.1123 
0.1352 
C.11C2 
0.0866 
-0.0667- 
0.0565 
0.0772 
0.0527 
-0. 1527“ 
0.5C77 
0.9751 
1.2115 
-1.C869- 
0.E9C6 
C.5E13 
C.22E6 
0.0162- 
0.0 JCO 
o.cocc 


- C.0107 
C.Ol 16 
0.0209 
0.0351 

- C.0259- 
0.0120 
0.0057 
0.0055 

-^0.0055- 
C.0007 
0.0000 
0.0071 
- C.0307 
0.0535 
0.0355 
0.0215 
-0.0153- 
C.0105 
0.0213 
C.0713 
C.II99- 
0.1366 
0.1056 
0.0831 
-0.0629- 
C.C599 
0.0726 
0.0605 
C.1758- 
C.6196 
1.0503 
1.2102 
-1.0515- 
0,8558 
0.5027 
C.1B55 
■ 0,0000- 
c.onoc  > 
0.0000 


C.0105- 

0.0175 

0.0309 

0.0353 

- 0.C219- 
O.OIOI 
0.0057 
0.0055 

-0.0055- 
0. 0000 
0.0002 
0.0126 

- 0.0351- 
0, 0558 
0.0313 
0.0196 

- 0.0125  - 
0.0115 
0.0253 
0.0831 

- 0. 1265  - 
0. 1295 
0.0595 
0.0801 

- 0.0601- 
0.0626 
0^0605 
0,0733 
0.2132- 
0.7220 
1.0973 
1.1822 

■1.  C150- 
0.7992 
0.5295 
0. 1357 

- C.OOOO  — 
0.0000 
c.oooo 


GPrPN  ^FSFCKSIVlTYf  CIPFFfl  FC2| 


f «PtPA-CICCf  RESPONSIVITY 


lAI'^^A^^P|  ♦R 


C.0C91 
0.0218 
C.0312 
0.0370 
0.QA06 
0.039<i 
C.0380 
0.0363 
0.0378 
C.0A7C 
C.0627 
O.OSll 
C.1306 
0.1563 
1.6280 
3.3686 
A. 0643 
5.2011 
7.2507 
8.4444 
8.6529 
8.2304 
2.6064 
O.fiP.74 
C.6823 
C.5324 
0.2264 
C.0HI3 
0.0534 
0.0354 
0.0330 
C.0357 
0.0378 
0.0404 
C.C397 
0.0332 
0.0256 
C.CI94 
0.0135 

9*0I12 

G.0I58 


O.CCfr? 
0.0  15* 
O.C257 
0.0360 
0.04C0 
0.C4C0 
0.C361 
0.0387 
0.0372 
C.C444 
0.0*50 
0.C841 
0.12*8 
C.C566 


f.CCCO 
n.OI46 
0.0260 
0.0338 
C.0387 
0.0414 
C.C386 
C.C331 
0.0370 
0.0403 
0.0535 
0.0721 
C.1071 
C.  16  07 
0.  *657 
2. 3375 
-3.36  34 
4.4095 
5.7775 
7.9397 
0.M45 
8.4135 
6.6737 
I . 4737 
C.65-lrt 
C.f.545 
0.4551 
C.13<32 
C.C65C 
0.0450 
0.0309 
C.0142 
0.0365 
0.0353 
0,0405 
C»«;3  86 
0. OiOO 
C.02  11 
C.C165 
0.0123 
0.0120 


0.0032 
o.oiri 
0,0279 
0.0349 
0.0394 
0.0407 
0.0383 
0.0384 
0.0369 
C.0421 
0.0559 
0.0777 
0.1161 
0.0966 
0.8655 
2.7197 
-3.8876 
4.6769 
6.3277 
8.1410 
8.7044 
8.6599 
4.9251 
1.2457 
n.6  75  2 
0*6170 
0.3554 
0.1151 
C.06  34- 
0.U414 
0.031/ 
0 .034  7 
•0.0369 
0.0398 
0.0404 
0.0.367 
0.0285 
0.0219 
0.0154 
0.0119 
0.0133 


4 70- 


3. 0628 
3.5*25 
4.5461 
6.8IE4 
8.31C1 
8.72C0 

a.*e‘i 

3.54F6 
1.C3C2 
0.6821 
0.5762 
0.2857 
O.C542 
O.C*62 
0.0282 
O.C323 
0.C282 
0.0212 
0.C4C2 
C.C4CI 
0.0349 
0.0210 
0.C2CS 
0.0143 
O.QI  17 
0.0145 


♦ 8 


0.0119 

0.0239 
0.0326 
0.03  79 

0.0411 

0.0309 
0.0380 
0.0375 
-0.0389  — 
C.0500 
0.0670 
0.  0987 
0.138  7 — 
0.2807 
1.9699 
3,6342  • 

-4.2158 

5.4712 

7.6257 

B. 5463 
-B.5919 — 

7.5014 

1.9756 

0.7571 

0.6728 

0.4855 
0.1772 
0.0750 
0.0450“  - 
0. 0330 
0. 0336 
0.0361 
0.0386 

C. 0405 
0.0352 
0.0316 

0,0243 

0.0179 
0.0128 
0.0118 
0.01  71 


"cr: 


♦ 8 


-0,023I!k- 
0.0334 
0. 0446 
0.0456 
-0.0246- 
0.0073 
0. 000ft 
0.0030 
-0.0043- 
0.0040 
0.0039 
0.0034 
0.0032- 
0. 0072 
0.0230 
0.0354 
-0.0309- 
0.0347 
0.0313 
0.0216 
- 0.0199  - 
0.0374 
0.0692 
0.0A73 
-0.0708- 
0. 0697 
0.0563 
0.0444 
0.0645- 
0.1014 
C.  1070 
0.4166 
C.7457- 
0. 0514 
0.4029 
0. 1520 
C.OOOO- 
0,0000 
0. 0000 


s-rsf'CKSivi IV,  ciftfit  fC2f 

- CIOfrF  RfSPriNSIVITV 


IAP:!>AU«'>  HI 


— i-iT 

3t0 

J70 

3 !0 

-I'-'O 

4-jO 

Alii 

a:*o 

— A3a 

Ave 

AiO 

A/l 

-A7f» 

A •(! 

AvC 

_3i0n 

570 
530 
5A0 

-55  0 

5C0 

571 
S’r'O 

-503- 

fcf'O 

<.'l  c 

<•7  0 

-t3  0- 

c'lO 
6H0 
6<  0 

-t  TC 

t?0 

t-'O 

700 

- 7 1 0 

720 

710 

7A0 

-760 


i 7AA855F-05- 
C.OCOO 
C.0022 
0.0153 

0.C29A- 

0.0360 

0.0300 

0.0,755 

C.0717- 

0.0137 

0.0150 

C.0I25 

0.0106- 

0.01  10 
0.0123 
0.0130 

C.0123- 

C.0121 

c.oin 

0.0114 

C.C1A2- 

0.114  7 
n. iprn 
r.  Of:  5 6 

~0.  »7  79- 

n.  Allis 
l .4742 
7.0640 

3.31011- 

3.2447 

2.3515 

3.0672 

3.  l.!23- 

3.7646 
3.4012 
2. 1206 

2.7706- 

1.3059 

C.653fl 

0.1534 

0.76  26- 


0.0000 

C.OOOO 
0.0034 
0.0  I09 

0.0316 

0.0356 

0.0297 

0.0246 

-0.0211 

■0.0  IP  1 
0.0151 
0.0120 

C.0103 

0 .0 1 1 3 
0.0125 
0.0129 

0.0123 

0.0121 

0.0111 

0.0113 

— o.om  — 

0.0163 
0.0  305 
0.0741 

0.2636 

0.3245 

1.9496 

3.1638 

3. 45,96  — 

3.1534 

2.9310 

3.0770 

3.1250  

3.3518 

3.2870 

2.7245 

2.1864 

1.3511 

0.5C09 

0.3349 

0.2502— 


— O.OOCO- 

o.onco 

O.OC47 

0.0219 

-O.C334- 

0.0344 

0.02£6 

0.0237 

-O.G2C4- 

o.on* 

0.C144 
O.CIU 
-0.0IC2- 
0.C1I6 
0.0127 
0.0127 
-O.C122- 
O.C122 
O.CIIO 
0.CI23 
-C.C129- 
0.CIC4 
O.C355 
C.C54I 
-0.3357- 
I.OC25 
2.24E0 
3.3154 
-,3.4C<3 
3.C757 
3.C0£2 
3.CE73 
-3. I4CH- 
3.4114 
3.1675 
2.6223 
-2.C1C6- 
1. 1461 
0.5117 
0.3155 
-0.2376- 


♦ 8 

-- i.0000- 

0.0013 
0.0116 
0. 0273 
— C.0360- 
0.0320 
0.0265 
C. 0223 
-0,0192— 
0.0164 
0.0131 
0.0 108 
-0.0106- 
0.0121 
0.C129 
0.0124 
-0.0121— 
0.0116 
0.0U2 
0.0115 
0.0136- 
0.0242 
0.0505 
0.1682 
- 0.53 19- 
1.4021 
2.7558 
3. 4768 
3.2967 
2.9803 
3.0492 
3. 1094 
-•3.2237  - 
3.4384 
2.9343 
2.4000 
-1.7752— 
0. 7955 
0.3985 
0.2794 
0,2135 


SO 

I"-. 


PEo  orsrcNSiviTv 


CiPERP  cicce  RESPONSIVITV 


C.1660 
0.1142 
0.109C 
O.OS7C 
C.0<>84 
0.0V17 
C.0761 
0.07‘>6 
C.0247 
C.073t 
0.0218 
0.0187 
0.0133 
C.C090 
0.0060 
C.CC4? 
0.0038 
0.0055 
C.CC67 
C.0068 
0.0066 
0.0063 
0.0053 
0.0057 
0,01 01 
0.0143 
0.0153 
C.OltS 
C.0089 
0.0065 
C.0048 
C.0038 
G.0041 
C.0039 
C.0C24 
0.0CO9 
C.OOOO 
C.COOC 
0.0000 


0.  1777 
0.1154 
0.I1C6 
C.  ICCO 
0.0756 
0.C46 3 
C.C2i* 
0.0258 
0.0245 
0.0228 
0.0’22 
O.C156 
0.0143 
O.CC58 
0.006  5 
O.CC45 
0.0C26 
0.QCS2 
0.CC65 
O.CC68 
O.C066 
O.COf  5 
C.CC54 
C.CC55 
0.C050 
O.C126 
O.C  156 
0.0  125 
0.C055 
0.CC7C 
0.CC5I 
C.CC38 
0.0041 
O.CC25 
O.CC28 
0.0011 
O.OOCl 
0.0  )CC 

u.cccc 


0.IH95 
C.1304 
0.1119 
0.1026 
0.0828 
0.0513 
C.0305 
0,0259 
0.0251 
0.0240 
0.0226 
0.020  2 
0.0153 
0.0  106 
0.0071 
0.0048 
0.0037 
0.0049 
0.0063 
0.0069 
0.0067- 
0.006  5 
0.0055 
0.0054 
0.0077 
0.0129 
0.0155 
0.0132 
C.OIOI 
0.0074 
0.3054 
C.0040 
0.0040 
0.0040 
0.0032 
0.0015 
0,0002 
0.0000 
0.0000 


C.2015 
0. 1428 
0.1129 
0. 1050 
0.0904 
C.0567 
C.0339 
C.C260 
0.0253 
0.0252 
0.0230 
0.0208 
0.0164 
C.Cl 15 
0.0076 
C.0052 
C.0038 
0.0046 
0.0060 
C.0069 
r.C067 
C.CC65 
C.C057 
0.0053 
0.0063 
C.C12I 
0.015? 
0.01 39 
C.Cl  06 
0.0079 
0.0057 
0.004? 
C.C040 
0.0041 
0.0036 
0.0017 
0.0014 

r.cooo 

O.C 000 
C.OOOO 


J*f  SPfNSIVFlV,  C«PFB# 


FC2P 

C^PFBA  CICnF  KFSPONSIVITV 


■ --f) 

3fcO 

170 

^;*^o 

410 

4?0 

41*0 

440 
400 
47  0 

— 47C 

4H0 

4')0 

“—510 

S.*0 
'5;io 
54  0 

55  0 

5/.0 
5 70 
fi'^O 

-~5>)0 

Fon 

710 

7?0 

—ft'iO  — 
fc40 

too 

tfO 

— 67  a 

I HO 
(lOO 

700 

-710 

7?C 
7 JO 
74  0 

—75  0 


- C.JOOO 
n.  1074 

.n.ona 
c.oi'iq 
~n-o?43  ■ 
(1.0753 
€.0100 
0.0102 

- C.  01.0  3- 
0.0157 
n.(U63 
0.0129 

-C.0J09- 
0.0112 
0.0125 
0.0132 
-0.0129- 
C.0126 
0.0126 
0.0126 
-0.1123- 
C.0C92 
G.00‘10 
'1.0147 
-C.0217- 
0.0255 
0.12  30 
C.02I9 
-0.0102  - 
C..1164 
0.01 44 
C.GI43 
"0.0135  - 
O.OI 12 

c.ncno 
C.0079 
-0.0082  - 
C.C098 
0.0035 
0.C012 
-0.0224— 


— 0.0016 

O.OOBfl 

0.0149 

0.0211 

— 0.0248  

C.0236 
0.016  8 
0.0126 

— 0.0141 

0.0160 

0.0155 

0.0124 

— 0.0106  — — 
0.0115 
0.0127 
0.0  ni 

—0.0128 

0.0126 

C.0127 

0.0126 

-0.0114 

0.0009 
0.0093  • 
o.nu,4 

-0.0229 

0.0252 
0.0235 
0.0215 
"0.0185  — 

0.0159 
0.0144 
0.0142 

—0.0133 

0.0106 

0.0085 

0,0071 

-0.0084 

0.0103 

o.onia 

0.0055 
-0.0201— 


0.0031 

fl.cici 

0.0159 

0.0221 

O.Ciil 

O.C>21 

0.0158 

0.0121 

0.CI46- 

O.Clt2 

0.0148 

0.CII5 

0.01C4" 

0,0118 

0.0128 

0.0131 

0.0128  - 

C.OI26 

0.0127 

0.0125 

0.01C7- 

O.COF8 
0.0057 
0.0  179 

O.C237  - 

0.0245 

0.0231 

0.0211 

— o.flieo  - 

0.0155 

0.0144 

0.C141 

0.0131- 

O.CICI 

O.CC83 

O.CC78 

— c.ccei- 

0.0IC5 

n. onio 

o. ccet 

0.C195-- 


I « 


0.0061- 
0.0126 
0.01  86 
0.0237 
0.0253 
0.0193 
0.0140 
0.0129 
0.015V 
0.0163 
0.0135 
0.0112 
C.0I09 
0.0123 
0.0131 
0.0129 
0.0127 
0.0126 
0.0126 
0.0123 
0. 0096 
0.0088 
0.0129 
0.0206 
0.0250 
0.0242 
0.0224 
0.  0198 
0.0169 
0.0147 
0«0144 
0.0137 
0.0119 
0. 0092 
0.0079 
0,0080 
0.0094 
0.0060 
0.0017 
0.  01 70 
0.0265 


I^l  «r sprr.si VI  lYf  fC2f 

- ■ ■ ricte  RESPPNSiVITV 


LAy  UAINPI 


IP  in 
'tt'.n'" 
iC!;o 

lo/'o 

10  70 
-IC'C-- 

icon 

mo 

1110 


--0.0330- 
C.C906 
0. 1031 
0.21 B2 
— 1?.'.099- 
1.2181 
2.36A7 
4.2210 
—5.2679- 
4.9947 
4.3541 
4.3235 
-4.0757  - 
5.7534 
5.1673 
3.1222 
-1.6416- 
Q.8795 
0.5340 
0.3499 
-0.7570- 
0.1851 
0.  14  36 
0.1205 
“0.  1025- 
0.0914 
0.  CII29 
0.0773 
-0.0745  - 
C.C745 
0.C749 
0.0827 
-C.1061- 
0.1254 
0.1219 
• c.C5a& 
-C.0146- 
0.0000 
c.nooo 
c.oooo 


■0.0418— 

0.1181 

O.IOJO 

0.2745 

0.7187  - 

1.3093 

2.6596 

4.5545 

5.3117— 

4.8238 

4.2953 

4.3876 

5.129  2 — 

5.8000 

4.7942 

2.7460 

1.4  369— 

C.780a 
0.4921 
0.3291 
— 0.2410  ~ 
0*1733 
0.1385 
0.114S 
— -0.1000 — 
0.0P94 

n.(l8|7> 
fl.0765 
-0.074  3 — 
0.0747 
0.0777 
0.0042 
— 0.1122 — 
0.1275 
0.1077 
0.0482 
— 0.008  2 — 
0.0000 
C.OOOO 


0.05*7-  — 


0.1356 
0.11*4 
0,3415 
-0.6352 
1.56C4 
2.5652 
4. £268 
-5.3C13 
4.6744 
4.2611 
4.47IC 
-5.26*3 
5.76C1 
4.41*7 
2.4C12 
—1.2554- 
C.652C 
0.4526 
0.3C55 
-0.2257 
0.  1623 
0.1337 
0.1127 
-0.0577  - 
O.C077 
0.C6C3 
0.0759 
C.CV42 
O.C751 
O.C7E6 
0.0. V6  0 
-0.1171  - 
0.1277 
0.C542 
O.C367 
-0.0025  - 

n.cocc 

O.OOCC 


- Q.0659 
0.1373 
0.1383 
0.4206 

- C.9532- 
1.8202 
3.3799 
5.0316 

-5.2374- 

4.5437 

4.2566 

4.6183 

- 5.4568  - 
5.627C 
3.9879 
2.1130 

-1.1104- 

0.5255 

0.4156 

C.2916 

C.2U3 

0.1542 

C.1291 

0.1091 

-0.0955- 
0.0860 
0.0792 
0.0733 
0,0742- 
0.0755 
C.0799 
C.0911 
0.1212- 
0.1267 
0.0816 
C.C298 
C.OOOO  - 
0*0000 
C*COCO 


0.08U- 

0.1143 


0.1721 
0. 5096 


- 1.0720- 
2.0846 
3.B306 
5.1740 
-6. 1253- 
4.4366 
4.2810 
4.0050 
5.6461  - 
5.4263 
3.5377 
1. 8664 
--C.9836- 
0.5785 
0. 3810 
0.2739 
0.  1978- 
0. 1488 
0.  1247 
0.1057 
0.0934- 
0.C844 
0.0782 
0.0749 
0.0743- 
0.0761 
0.0812 
0.0991 
0.  1244- 
0.  1248 
0.  06>96 
0.0219 
0,0000- 
0.0000 
0.0000 


1 


•rr 


I? 


...  .-i 


♦ 8 


-0.0098- 
0.Q211 
0.0329 
0.0930 
-0.0996- 
0. 0989 
0.09  77 
0.0967 
-0.0965- 
C.C952 
0.0391 
0.0993 
0,0990- 
0.1932 
0.2913 
C.9709 
-0.5672- 
0. 9920 
C.2802 
0.1289 
0.0755- 
0.0969 
C. C303 
0.0252 
-0.0211 - 
O.Ol 77 
0.0156 
0.0153 
- 0.0165  • 
0.0183 

0. 02 1 a 

0.0298 
0.0291- 
0.0216 
0.0265 
0.03  77 
0. 0568  - 
0.0931 
0.1396 
0. 1655 
0. 1651- 


OO 


fa?  PfSPrNSIvnV,  C^KEP/*  Ff2F 

~ ~ ■ — - r/PEP« -cietE  RespfiNsiviTv 


LflK  <1)41 


10)0 
' t"'iT~ 
1C  50 
10'  0 
1C  ;o 
-inHO— 
JOOO 
1100 
1110 
11  •0— 
mo 
I I 'tO 
111.0 


-0.160^ 
0. 1404 
C.II62 
0.0706 

O.OS54- 

C.C467 

0.C450 

0.0453 

C.Q545 

0.CB02 

C.C031 

C.1016 

0.0341- 

0.4012 

1.S209 

3.6H36 

7.2704- 

n.60C0 

B. 40'ja 
0.4754 

6.0077- 

4.1613 
2.2564 
1.2763 
• ~ 0.  PC34  - 
0.5050 

C. 4160 
y 0.3I06 

0.2f.55~ 

C.2250 
0.2077 
0. 105" 

0.2003  - 

C.21 09 
0. 1991 
•0.0951 

0.023S~ 

n.onno 

c.ooon 

c.oooi 


- 0.1613- 
0.1454 
0.1U70 
0.0738 

- 0.0531 • 
0.0458 
0.0455 
0.0459 

-0.0589- 
0.0500 
0,00‘)0 
0.1433 
-0.0855 
0.5607 
1.8284 
4.4652 
-7.7691- 
8.5593 
8.4910 
8.3142 
-6.2749- 
3.6987 
2.0020 
1.1492 
-0.7558  - 
0.5473 
0 .3893 
0.3076 
-0.2564  - 
0.2217 
0.204)1 
0.1942 
0.2141- 
0.21B2 
0.1749 
0.0784 
0.0135- 
0.0000 
o.oono 


-0.1569 
0.1413 
C.  ICCl 
0.()6t« 

- 0.0511 
0.0452 
0.0463 
0.0470 
-0.0626 
0.02E2 
0.0210 
C.1513 
-0. 1 162- 
0.75:1 
2. 1976 
5. 19C< 
-8.1590 
8.5267 
a. 4653 
8.C7C2 
-5.7525  - 
2.2755 
1.775  1 
1.0276 
-C.71C2- 
0.5116 
0.3<39 
0.2  56  2 
-0.2476 
0.2176 
0.2C22 
0.1528 
0.2174 
0.2150 
0.  1521 
0.0629 
-O.OC42  - 
O.OOCO 
O.OOCO 


-0.1561 

C.1342 

C.0920 

0.0637 

0.C493 

C.0449 

0.0461 

0.0489 

- C.0679- 
0.0133 
0.0410 
0.1767 

- 0.1797- 
C.9775 
2.6145 
5.94C7 

- 8.4C39- 
6.5094 
8.5336 
7.7C57 
5.2099- 
2.8960 
1.5615 
C.9496 

-0.6664  - 
0.4  780 
0,3451 
0.2054 
0.2400- 
C.2142 
0.1998 
0.1962 
0.2196- 
C.2107 
0.1325 
0.0486 

c.occo- 

O.OOQO 

G.OOOO 


0.1529 
0.1250 
0.0859 
0.0593 
0.0479 
0.C448 
0.0454 
0.0514 
0.0736 
0.0041 
0.0672 
0.1150 
0.2743 
1.2364 
3.  1083 
6.6592 
8.5326 
0.5030 
8.5448 
7.2721 
4.6652- 
2.5571 
1.4211 
0.8744 
0.6247 
0. 4463 
0. 3320 
0.2752 
0.2326 
C.2108 
0.1977 
0.2034 
C. 2204 
0. 2050 
0.1132 
0.0356 
C. 8000 
o.ooon 
C.OOOO 


lt.T  VtJPCMIVtTY,  C^^<tpe  FC?P 

~ — fiPPPA  CICCE  RESPONSIVITY- 


-n.nn'ur- 

0.03?2 

,0.06'»6 

0.007^ 

-r.1771- 

C.1432 

0.1190 

-c.  i:i25- 

0.  159(1 
0. 1950 
C.7538 
-0.3042  - 
0.3614 
0.4025 
0.40n 
-C.  M 75- 
C.25O0 
0.2068 
0.1785 
-C.  1594  - 
0.1527 
0.  151J 
0.155? 
-0.1642- 
0.17/9 
C.  1959 
0.21 H8 
-0.2466  - 
C.2793 
C.3168 
0.3564 
-C.40i8  - 
0.4519 
0.5104 
C.5807 
-C.79Q7- 
0.  3699 
C. 7646 
C.5809 
-0.4173- 


-0.0066- 
C.C304 
0.0684 
0.1045 
-0.1314 
0.1386 
0,1227 
C.1205 
-0.1370- 
0.1655 
0.2074 
C.2646 
-0.3132- 
0.1723 
0.4059 
0.3844 
-0.3027- 
0.2396 
C.2G04 
0.1740 
-0.1576  - 
0.1520 
0.1516 
0.1566 
-0.1666- 
0.181  1 
0.2U00 
0.2240 
0.2527 
0.2864 
0.3241 
0.3653 
-0.4141  - 
0.4620 
0.5245 
0.6339 
-0.8160  - 
0.8714 
0.7262 
0.5467 
-0.379  3- 


-0.0  12 1- 
O.C44! 
O.C742 
0.1110 
-0.1352 
0.  1 344 
0.1211 
0.  1218 
-0.  1420 
0. 1723 
0.2155 
C.2750 
-0.2215 
0.2P27 
0.4C77 
0.2666 
-0.2866  - 
0.2252 
0. 1544 
0. 1658 
-0.1561 
0.1515 
0.1522 
0.1562 
-0.  1651- 
0. 1845 
0.2C44 
n. 2254 
-0.2551 
0.2537 
0.2317 
0.3745 
-C.4246- 
0.4729 
0.5354 
0.6843 
0.6368 
0.8660 
0.61166 
0 . 5 I 3 I 
-0.3434  - 


1,1  ors^rr. siMfiy , ct^fst  fc2P 

c/-f.f>A  cicce  RfcSPUNsivirv 


LA«'>  DdJM'l 


“C.2<k?<k- 
C. 1264 
0.C776 
C.0*i4  7 
-n.fl4  24 
0.  03  72 
0.0352 
0.0341 
-0.0370- 
0.0469 
0.0512 
0.0709 
-C.C050- 
0.1407 
0.3259 
C.4122 
-0.9395- 
2.2770 
3.M027 
5.2133 
-6.4736- 
6.7034 
6. 2901 
5.7253 
“5.3463“ 
4.6307 
4.0351 
3.4690 
-2.9004  - 
2.3639 
1 . 9203 
1.5751 
-1.3229- 
0.0015 
0.6904 
•C.3702 
0.0902  - 
0.0000 
0.0000 
0.0011 


-0.2194 
0.1099 
0.0686 
0.0518 
-0.0411- 
0.03/1 5 
0.0351 
0.0341 
-0.0394- 
C.0458 
0.0549 
0.0887 
-0.086  I- 
0.1679 
0.309  3 
0.4826 
-1.0979- 
2.6206 
4.1691 
5.5382 
-6.6123- 
6. 6601 
6.1676 
5.6216 
“■5.1210- 
4.5100 
3. 9 inn 
3. IS 89 
-2.7904- 
2.2933 
1.8  39  3 
1.5161 
-1.2636- 
0,7151 
0.6327 
0.3097 
-0.0555- 
C.OOOO 
0 .0000 


--0.  1433 
0.0914 
0.C64H' 
C.C491 
-O.C399 
0.C16C 
O.C3E2 
0.0344 
-0.C4G1- 
O.C457 
0.C596 
0.C965 
-C.C923- 
0. 19E6 
C. 3090 
C.5697 
-1.2757- 
2.9524 
4.4456 
5.8260 
-6.7127- 
6.6CI9 
6.C567 
5.5216 
-4.9974- 
4.290! 
3.602  5 
3.2477 
2.6862- 
2.1922 
1.7629 
1.4979 
-1.1944- 
0.6624 
0.5679 
0,2526 
0.C16C 
O.COCO 
0*0000 


—0.1468- 
0.0769 
0.0578 
0.0444 
—0.0380- 
0.0353 
0.0344 
0.0359 
- -0.0444- 
0.0484 
0.0721 
0. 0886 
-0.  1196  - 
0.2773 
0.3609 
G. 7981 
-1.9224- 
3.  5831 
4.9672 
6.2956 
6.7319- 
6.3941 
5. 8329 
5.  34  59 
-4.7521 ■ 
4. 1524 
3. 5805 
3.0135 
• 2.4940- 
2. 0066 
1.6349 
1.3714 
--0.9201 
0. 7019 
0.4339 
0. 1450 
-0.0000- 
c.oooo 
0.0000 


SC'VirV  K(-  SFr.N5lVITy, 


CtfCRfi  FC2S 

c«>*FRA -cicre 


RFSPUNSIVITV 


'DaiAPI  *0 


— ’SO : 

3(  n 
370 
330 

— — “ 

A.jb 

410 

4?0 

-4  3 0- 

443 
450 
41  C 

4 50 
't'^O 

".'JO 

-510 

5 20 
5?0 

54  0 

-5  50 

55  C 
570 
5‘iO 

- 5<!0-  “-  - 
A CIO 

<,  l 0 

6J0 

-ft  30 

640 

6-iC 

660 

-»70 

6 0 0 
6'10 
700 

-710 

71’ 0 
7;0 
74  0 

-75C 


. 32357.2C-C4- 
0.0000 
C.024I 
C. 1 100 

0.2110 

C.2O00 
C. 3509 
0.4010 

C.467J- 

C.5J41 

0.5852 

0*6043 

C.6264- 

0.6539 

C.6825 

C.7051 

C.7145- 

C. 7485 
C.7700 
0.7877 

-C.8100  - 

C.  13  32 
C.3670 
r.0065 

C.  9366- 

0.0407 
0.  94  90 
C.0568 

0.966C- 

0.9738 

C.9776 

0.0747 

0.0716- 

C.9665 

C.9620 

0.9602 

0.966  7 - 

C.9633 
0.9596 
C.94  92 

e.  54  50- 


- 0.0000- - 
0.0000 
C.0333 
0.1324 
-0.2202  - 
0.3027 
0.3604 
0.4118 
-0.4619— 
0.5456 
0.5888 
0.6084 
-0.6212  - 
0.65‘’8 
0.6889 
0.7077 
-0.7219- 
0.7545 
0.7732 
0.7918 
-0.8  156- 
0.8439 
0.8726 
0.9146 
-t).9372-- 
0.9424 
0 .9506 

c.Ooin 
-0.9678  - 
0.974.1 
C.9770 
0.9741 
0.9709  - 
0.9654 
0.9614 
0.9619 
-C.9674  - 
0.9680 
0.9573 
0.94  79 
-0.9450-  - 


O.OOCO-- 

O.CC40. 
0.C437 
0.  1527 

0.2457--- 

0.3151 

0.37C2 

0.422S 

0.4956 — 

0.5565 
0.5925 
0.6127 
— 0.6 *61-  - 
0.6656 
0.6946 
C.7C62 

0.7290  — 

0.76C2 
0.7765 
0.796  I 
— 0.6212  - 
0.8496 
0.6766 
0.9217 
— C.S3CC  — 
0.9441 
0 . 9 ; 2 2 
().9«9« 

— 0.9696  - 

0.9758 
0.9769 
0.9735 

— 0.97C2 — 
0.9644 
0.96C9 
0.9624 

- 0.9679  — 
0.9676 
G.f 547 
C.9468 

— 0.9452 


— C.0000 
0.0G95 
C.C62C 
C.1740 

- C.2614- 
C.3273 
0.3803 
0.4364 

- C.5092- 
0.5667 
C.5963 
0.6172 

- 0.6417- 
0.6713 
0.6998 
C.7095 

-0.7358- 

0.7643 

C.78CC 

0.8005 

C.8269- 

0.8554 

0.8871 

0.9277 

- 0.9388- 
0.9457 
0.9537 
C.961T 
0.9711- 
C.9765 
0.9759 
C.9729 
0.9692- 
C.9635 
C.9606 
0.96,47 
C.9682- 
0.9656 
C.9526 
C.9460 
0.9457- 


SI'^VEY  RFSFCf.SIVITYt  C/iJ-fo#  fC2fi 

“ " itffHA  cicne  RespoNSivnv 

»c  4? 


C.<K.6B 
c.qr?i 
- C.07<H 
C.-37n 
0.^673 
r.qs70 
-0.9511  - 

0. 95B5 
C.9671 
C.9793 

~l.!)0  3«»  - 

1.0285 

1. C399 
1.  1355 

“I.C20I- 
C.9903 
C.9793 
0.9390 
0.3899  - 
n.3319 
0. 7733 
C. 7133 
■ 0.9932  - 
C.S7I0 
C.99CIH 
0.9251 
-0.3570- 
C. 2930 
0.2331 
0.  1813 
-0.1990- 
0.1125 
0.0809 
• C.C3  06 
-0.0097  - 
O.COOrt 
C.OOOO 
G.'IOOO 


-0.9987- 
0.9590 
0.9682 
0.9728 
- C.9737- 
0.9705 
0.9669 
0.9597 
-0.9515- 
0.9599 
0.9692 
C.9B23 
- 1.0098 
1.0313 
1.0  399 
1.0333 
-1.0156- 
0.9B87 
0.9609 
C.9307 
-0.87S0- 
0.B195 
0.7617 
0.7007 
■0.6325- 
0.5 ‘>60 
0.9023 
0.9112 
-0.3990- 
C.2009 
0.2221 
0.1725 
0.1376- 
0.1061 
0.0710 
0.0318 
0.0054  - 
0.0000 
C.OOOO 


-0.9501 

C.9616 

0.«:<93 

0.5739 

-0.5731- 

0.565B 

0.5655 

0.5530 

-0.5525 

C.5615 

0.5715 

0. 5053 
-1.0152 

1. C396 
1.C355 
1.02C7 

-1.C1C8- 
0.9B63 
0.5626 
0.9219 
-0.0665 
0.EC15 
0. 7955 
0.6075 
0.6  170- 
0.5910 
C.96  0C 
0.3579 
0.3312  - 
C.2663 
0.2115 
0.1620 
-0,1215- 
O.0557 
0.C621 
Q.C255 
0.0017  - 

n.oiico 

O.O'ICO 


48 


0.9539  - 

0.9653 

0.9719 

C.9790 

0.9719- 

0.9602 

C.959B 

0.9512 

- 0.9569 — 
C.9650 
0.9766 
0.9975 
1.0295  - 
1.0386 
1.0373 
1.0290 

0.  99  73 

0.9791 
0.9976 
C. 5007 
0.8931 — 
0.  7897 
0.725  7 
0.6616 

- 0.  5863 

0.5119 

0.  9 393 
0.  3703 
0.  3060  - 
0.2999 
0. 1913 
C. 1503 
0.  11  89  — 
0. 0B6B 
0.0960 
0.0199 
0.9000  — - 
C.OOOO 
0.0000 


Ill 

PL  CALIBRATION  DATA  TRANSMITTAL  REPORTS 


186 


FC-2B  CAMERA 


IPL  CALIBSATION  DATA  TRAHSMITTAL 
VIKING  LANDER  CAMERA 

TO:  IMAGING  TEAM  DATE:  1/16/75 

CALIBRATION  IDN  POINT  SPREAD  FUNCTION  FC-2B  CAMERA 

The  data  attached  and  Hated  below  la  hereby  transmitted  to  you  as  part  of  the 
IPL  calibration  data  processing  results. 


of  the  pixel  matrix  of  an  area  around  the  illuminated  pin  hole  target. 

Two  listings  for  each  of  the  broadband,  visual  color  and  IR  diodes  are 
■jjLcluded,  with  the  channel  and  gain  setting  noted.  The  exception  being  the 
^reen  channel  which  was  listed  four  times  because  of  a secondary  peak  In  the 
point  spread  function. 


Results  Summary  attached. 


TEST  DESCRIPTION  The  0.150"  pin  hole  target  was  scanned  at  low  and  high  gain 

— for  each  diode.  Target  distance  - 2.62  meters.  Offset  »=  1 for  all 
frames . 


DATA  PROCESSING  DESCRIPTION  30x15  pixel  listings  were  generated  for  each 
frame  centered  on  the  Image  of  the  pinhole. • 
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RESULTS  SUMMARY; 


8x10  hard  copies  made  of  the  point  spread  frames  showed  a 
secondary  peak  for  the  green  diode.  This  area  was  subsequently  listed 
to  get  quantitative  data.  These  listings,  along  with  calibration  data. 
Indicate  the  radiance  ratio  of  the  peaks  to  be  88:1,  and  that  the 
secondary  peak  is  21  low  resolution  pixels  higher  in  azimuth  than  the 
primary  one  (2.52  degrees).  There  Is  no  difference  In  elevation. 

This  may  cause  "ghosting"  in  visual  color  or  monocolor  mode 
of  the  green  component. 
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XO;  IMAGING  TEAM 


IFL  CALIBRATION  DATA  TRANSMITTAL 
VIKING  LANDER  CAMERA 

DATE;  1/31/75 


CALIBRATION  RGH  COLOR  RESPONSE  vs  ELEVATION  ANGLE.  FC-2B  CAMERA 

The  data  attached  and  Hated  below  is  hereby  transmitted  to  you  as  part  of  the 
IPL  calibration  data  processing  results. 


Table  I : Raw  data  f rom^  the  color  -response  test  consisting  of  mean  DN  and 

standard  deviation  for  a 3x3  pixel  area  centered  on  the  image  of 


the  MMA  radiometric  source  with  a 2 cm  aperture.  The  source  was 
imaged  at  three  different  elevation  pointing  angles  for  each 
channel . 


Graph  I and  II:  Plots  of  data  from  Table  I. 


Results  Siuanary  attached.  .. 


TEST  DESCRIPTION  The  MMA  radiometric  source  with  a 2 cm  aperture  was 

imaged  by  the  infrared  and  visual  color  channels  at  three  different  pointinet 
angles  (0",  +10°^  -30*).  The  swing  fixture  was  used  to  offset  the  elevation 
angle.  


DATA  PROCESSING  DESCRIPTION  The  mean  DN  and  standard  deviation  was  computed 
for  a 3x3  pixel  area  centered  on  the  image. 


analyst- 


214 


APPROVAL 


RESULTS  SUMMARY: 

Analysis  of  this  data  shows  no  color  response  vs . swing  fixture 
angle  effect  greater  than  4.82.  Coiqtarisoii  of  contamination  cover  open 
test  data  for  SPARE,  FC-IB,  FC-2A  and  FC-2B  show  no  correlations. 
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TABLE  r 


COLOR  RESPONSE  vs.  SWING  FIXTURE  ANGLE 


TAPE:  VIK235-D 

' ■ ;/ 

FILES  1-21 

CAMERA:  FC-2B 

RAW  DATA 

CHAN. 

■ \\ 

ANGLE  OFFSET 

GAIN 
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a 

PSA 

TEMP 

“C 

FILE 

REfc 

0" 
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56.778 

0.441 

28 
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BLUE 

0' 
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35.889 

0.333 

26 
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GREEN 

0* 

1 
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53.333 

0.500 

26 
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IRl 

0“ 

• 1 
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48.778 

0.667 

28 

4 

IR2 

0" 

1 

. 4 

39.000 

0.707 

28 

5 

IR3 

0“ 

1 

4 

44.444 

0.527 

28 
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SURVEY 

0“ 
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4 

52.444 

0.527 

28 

7 

RED 

+10“ 

1 
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56.667 

0.500 

28 
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BLUE 

+10“ 

1 

4 

36.000 

0.000 

28 

9 

GREEN 

+10“ 

1 

4 

54.556 

0.527 

28 

10 

IRl 

+10“ 

1 

4 

48.333 

0.707 

28 

11 

IR2 

+10“ 

1 
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39.667 

0.500 

28 

12 

IR3 

+10“ 

1 
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44.778 

0.667 

28 

13 

SURVEY 

+10“ 
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4 

52.333 

0.707 

28 

14 

RED 

-30“ 

1 
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57.333 

0.500 

28 

15 

BLUE 
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0.441 

28 

16 

green 

1 
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54.556 

0.527 

28 

17 

IRl 
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48.333 

0.500 

28 

18 

IR2 

-30“ 
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37.778 

0.667 

28 

19 

IR3 

-30“ 
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44.556 

0.527 

28 

20 

SURVEY 

-30“ 
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52.667 

0.500 

28 

21 
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IPL  CALIBIATION  DATA  TRANSMITTAL 


VIKING  LANDER  CAMERA 


TO:  IMAGING  TEAM 


DATE:  1/5/75 


CALIBRATION  RDM  INTERNAL  CAL.  THERMAL  CAL  FC-2B 

The  data  attached  and  listed  below  Is  hereby  transmitted  to  you  as  part  of  the 
IPL  calibration  data  processing  results. 

Tables  of  Internal  Cal  »2  and  Cal  #3  for  every  diode  at  -39"C,  -27°C  and 
+12“C 


TEST  DESCRIPTION  Internal  calibrate  source  at  level  2 and  level  3 was 
— for  3 lines  by  each  diode  at  3 temperatures  In  the  Thermal  Vacuum 


chamber. 


Data  processing  description  Mean  DN  and  a were  listed  for  the  last  100  sa"»pi«»«» 
of  the  third  line  In  each  PDF 


TABLE  I 

FC-2B  Inteznal  Calibration  Thermal  Cal  Test 
VIK248D 


CAL  # 

CHAN 

OFF 

GAIN 

DN 

a 

PSA 

TEMP 

“C 

PDF 

2 

BBl 

1 

1 

28.170 

0.917 

-39 

31 

3 

BBl 

1 

2 

29.030 

0.458 

“39 

32 

2 

BB2 

1 

1 

28.020 

0.980 

-39 

33 

3 

BB2 

•« 

X 

2 

28.510 

0.520 

-39 

34 

2 

BB3 

1 

1 

26.920 

1.146 

-39 

35 

3 

BB3 

1 

2 

26.990 

0.671 

-39 

36 

2 

BB4 

1 

1 

27.860 

0.949 

-39 

37 

3 

BB4 

1 

2 

27.610 

0.547 

-39 

38 

2 

BLUE 

1 

0 

36.210 

2.355 

-39 

39 

3 

BLUE 

1 

1 

25.490 

1.118 

-39 

40 

2 

GREEN 

1 

0 

40.830 

2.604 

-39 

41 

3 

GREEN 

1 

1 

33.350 

1.307 

-39 

42 

2 

RED 

1 

1 

28.750 

0.536 

-39 

43 

3 

RED 

1 

2 

32.490 

0.501 

-39 

44 

2 

IRl 

1 

1 

26.770 

0.958 

-39 

45 

3 

IRl 

1 

2 

23.120 

0.475 

-39 

46 

2 

IR2 

1 

1 

20.800 

1.087 

-39 

47 

3 

IR2 

1 

2 

13.830 

0.649 

-39 

48 

2 

IR3 

1 

1 

23.550 

0.888 

-39 

49 

3 

IR3 

1 

2 

14.400 

0.566 

-39 

50 

2 

SURVEY 

1 

1 

26.900 

0.388 

-39 

51 

3 

SURVEY 

1 

2 

27.020 

0.202 

-39 

52 

TABLE  II 

FC-2B  Internal  Calibration  Thermal  Cal  Test 
VIK248D 


CAL  # 

CHAN 

OFF 

GAIN 

DN 

o 

PSA 

TEMP 

"C 

PDF 

2 

BBl 

1 

1 

28.470 

0.742 

-27 

96 

3 

BBl 

1 

2 

29.430 

0.588 

-27 

97 

2 

BB2 

1 

1 

28.520 

0.843 

-27 

98 

3 

BB2 

1 

2 

28.770 

0.467 

-27 

99 

2 

BB3 

1 

1 

28.160 

1.112 

-27 

100 

3 

BB3 

1 

2 

28.100 

0.539 

-27 

101 

2 

BB4 

1 

1 

27.790 

0.792 

-27 

102 

3 

BB4 

1 

2 

27.670 

0.617 

-27 

103 

2 

BLUE 

1 

0 

35.970 

2.317 

-27 

104 

3 

BLUE 

1 

1 

26.710 

1.161 

-27 

105 

2 

GREEN 

1 

0 

37.790 

2.555 

-27 

106 

3 

GREEN 

1 

1 

34.550 

1.236 

-23 

107 

2 

RED 

1 

1 

29.730 

0.527 

-25 

108 

3 

RED 

1 

2 

32.210 

0.409 

-27 

109 

2 

IRl 

1 

1 

26,750 

0.876 

-25 

110 

3 

IRl 

1 

2 

22.650 

0.498 

-25 

111 

2 

IR2 

1 

1 

21.470 

0.900 

-27 

112 

3 

IR2 

1 

2 

14.830 

0.530 

-25 

113 

2 

IR3 

1 

1 

22.530 

0.703 

-25 

114 

3 

IR3 

1 

2 

14.940 

0.465 

-25 

115 

2 

SURVEY 

1 ’ 

1 

27.490 

0.520 

-25 

116 

3 

SURVEY 

1 

2 

27.000 

0.000 

-25 

117 
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TABLE  III 

FC-2B  Internal  Calibration  Thermal  Cal  Test 
VIK248D 


CHAN. 

OFF 

GAIN 

DN 

0 

PSA 

TEMP 

PDF 

BBl 

1 

1 

t 

30.220 

0.783 

“C 

+12 

31 

BBl 

1 

2 

29.460 

0.499 

+12 

32 

BB2 

1 

1 

30.900 

0.794 

+12 

33 

BB2 

1 

2 

29.320 

0.467 

+12 

34 

BB3 

1 

1 

29.110 

1.131 

+12 

35 

BB3 

1 

2 

27.580 

0.651 

+12 

36 

BB4 

1 

1 

29.560 

0.920 

+12 

37 

BB4 

1 

2 

27.930 

0.553 

+12 

38 

BLUE 

1 

0 

35.760 

2.333 

+12 

39 

BLUE 

1 

1 

27.330 

1.021 

+12 

40 

GREEN 

1 

0 

38.920 

2.407 

+12 

41 

GREEN 

1 

1 

35.600 

1.184 

+12 

42 

RED 

1 

1 

30.970 

0.520 

+12 

43 

RED 

1 

32.070 

0.326 

+12 

44 

IRl 

1 

1 

28.300 

0.878 

+12 

45 

IRl 

1 

2 

23.760 

0.493 

+12 

46 

IR2 

1 

1 

22.620 

0.914 

+12 

47 

IR2 

1 

2 

15.090 

0.512 

+12 

48 

IR3 

1 

1 

24.550 

0.830 

+12 

49 

IR3 

1 

2 

15.830 

0.511 

+12 

50 

SURVEY 

1 

1 

29.350 

0.478 

+12 

51 

SURVEY 

1 

2 

27.530 

0.499 

+12 
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IPL  GALIBBATION  DATA  THANSMITTAL 
VIKING  lAMDER  CAMERA 

TO:  IMAGING  TEAM  DATE:  11/18/74 

CALIBRATION  RMI  FC-2B  GAIN  TEST 

The  data  attached  and  Hated  below  la  hereby  tranamlttad  to  you  as  part  of  the 
IFL  calibration  data  proccaalfltE  rsAUlta.  ^ 

Plots  of  DN  VB.  voltage  input  for  all  six  gain  settings  and  three 

t^Tffpgraturagi - 


Tables  of  thernlPt ted  values.^  Plots  of  gain  percent  vs.  temperature. 


Regvltg  amBaiTY  attached  ■ 


TEST  DESCRIPTION  _ Various  voltages  were  input  to  the  video  amnUfier  directly 
— via  the  teat  connector.  2.5°  PDP*b  were  generated  at  each  of  five  voltage 
— levels  for  all  gain  aettlnea  and  three  temneraturea . ■ ^ 


DATA  PROCESSING  DESCRIPTION  Mean  DN  and  standaird  deviation  ware  calculated 


for  the  30x30  pixel  area  (total  ■ 900  pixels)  starting  at  line  80  and  sample 
200.  Linear  least  Squares  was  used  to  determine  the  slope  of  DN  vs.  voltage 
relationship.  90  PDF* s were  processed. 


2 ^ 


RESULTS  SUMMARY: 


The  Thermal  Vac  Gain  Test  data  for  FC-2B  is  excellent.  The  o's 
range  from  0.0  to  0.6  Indicating  very  low  noise  In  Gain  tests.  Linear 
least  squares  analysis  for  each  test  to  obtain  a best  fit  slope  value 
also  showed  very  low  scatter  of  the  data  points.  Only  one  point  was 
discarded  due  to  partial  saturation. 

The  tenqperatuxe  variation  of  the  % Galii  Is  -4,  -6Z  at  Gain  #0. 
All  other  gains  have  Z variations  of  1.8%  or  less. 

-4%  ^0  -loT, 
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FC-2B  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


TAPE:  VIK 

248D 

FKAKB  COUNT: 

26-30  FILES: 

GAIN  - 0 

OFFSET  - 

1 

PSA  TEMP  - 

-39*C 

• 

SURVEY  DIODE 

SELECT 

VOLTS 

BN  ± 

SIGMA 

FRAME  COUNT 

0.050 

54.374 

0.589 

26 

0.045 

52.126 

0.653 

27 

0.030 

45.596 

0.611 

28 

0.020 

40.881 

0.679 

29 

0.015 

38.282 

0.638 

30 
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FC-2B  THEKMAL  CAL.  TEST 
GAIN  LINEARITY 


TAPEt  VIK  248D 

FRAME  COUNT:  21-25 

FILES 

gain  - 1 

OFFSET  - I 

PSA  TEMP  - 

-39  “C 

SURVEY  DIODE 

SELECT 

- 

VOLTS 

DN  ± 

SIGMA 

FRAME  COUNT 

0.200 

58.807 

0.400 

21 

0.170 

51.734 

0.461 

22 

0.155 

48.419 

0.494 

23 

0.090 

34.052 

0.238 

24 

0.030 

20.772 

0.422 

25 
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FC-2B  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


TAPE*  viK 

248D 

FRAME  COUNT: 

16-20 

FILES 

GAIN  - 2 

OPFSET  - 

1 

PSA  TEMP  - 

-41®  C 

■ 

SimVEY  DIODE 

SELECT 

VOLTS 

W ± 

SIGMA 

FRAME  COUNT 

0.48 

eo.i-n 

0.396 

16 

0.44 

55.964 

0.243 

17 

0.31 

41.543 

0.536 

18 

0.19 

28.000 

0.0 

19 

0.06 

13.962 

0.256 

20 
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FC-2B  THERMAL  CAL.  TEST 
GAIN  LINEARITY 

TAPE:  VIK  248D  FRAME  COUNT:  11-15  FILES:  11-15 

GAIN  - 3 OFFSET  - 1 


PSA  TEMP  ■ -A1®C 

SURVEY  D'ODE  SELECT 


VOLTS 

BH  ± 

SIGMA 

FRAME  COUNT 

1.00 

59.000 

0.0 

11 

0.87 

52.000 

0.0 

12 

0.62 

38.000 

0.0 

13 

0.37 

24.000 

0.0 

14 

0.12 

10.000 

0.0 

15 
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FC-2B  THEFMAL  CAL.  TEST 
GAIN  LINEARITY 

TAPE:  VIK  248D  FIAME  COUNT:  6-10  FILES: 

GAIN  - 4 OFFSET  - 1 


PSA  TEMP  - -41*  C 

SURVEY  DIODE  SELECT 


VOLTS 

OT  ± 

SIGMA 

FRAME  COUNT 

2.00 

57.000 

0.0 

6 

1.75 

50.000 

0.0 

7 

1.25 

36.118 

0.325 

8 

0.75 

22.644 

0.479 

9 

0.25 

9.000 

0.0 

10 

6-10 


FC-2B  THERMAL  CAL.  TEST 
j GAIN  LINEARITY 


TAPE: 

VIK 

248D 

FRAME  COUNT:  1-5 

FILES: 

GAIN  - 

5 

OFFSET  ■ 

1 

PSA  TEMP 

■ 

-41“C 

SURVEY  DIODE 

SELECT 

VOLTS 

DN  ± 

SIGMA 

FRAME  COUNT 

4.20 

59.(000 

0.0 

1 

3.50 

49.^00 

0.0 

2 

2.50 

35' 898 

0.631 

3 

1.50 

22.000 

0.0 

4 

0.50 

8.000 

0.0 

5 
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• PC-2B  THERMAL  CAL.  TEST 
GAIN  LINEARITY 

TAPE:  VIK  248D  PRAME  COUNT:  26-30  PILES:  gi.gs 

GAIN  - 0 OFFSET  - 1 


PSA  TEMP  ■ -27®C 

SURVEY  DIODE  SELECT 


VOLTS 

DN  ± 

SIGMA 

FRAME  COUNT 

0.050 

54.271 

0.561 

26 

0.045 

52.643 

0.552 

27 

0.030 

44.617 

0.542 

28 

0.020 

39.641 

0.553 

29 

0.015 

38.722 

0.591 

30 

« 
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FC-2B  THERMAL  CAL.  TES^/ 
GAIN  LINEARITY 


TAPE:  VIK  248D 

FRAME  COUNT;  21-25 

FILES: 

GAIN  - 1 

OFFSET  - 1 

PSA  TEMP  ■ 

-27“C 

SURVEY  DIODE 

SELECT 

VOLTS 

2S.  ± 

SIGMA 

FRAME  COUNT 

0.200 

59.906 

0.309 

21 

0.170 

52.840 

0.368 

22 

0.155 

49.650 

0.497 

23 

0.090 

34.833 

0.374 

24 

0.030 

22.027 

0*169 

25 

~€l 


FC-2B  THESMAL  CAL.  TEST 
GAIN  LINEARITY 


TAPE: 

VIK 

248D 

GAnil  - 

2 

OFFSET  - 

PSA  TEMP  ■ 

-29  “C 

SURVEY 

DIODE 

SELECT 

VOLTS 

ra  ± 

0.48 

61.000 

0.44 

56.001 

0.31 

42.000 

0.19 

28.883 

0.06 

14.000 

FRAME  COUNT:  16-20  FILES: 

1 


SIGMA 

FRAME  COUNT 

0.0 

16 

0.058 

17 

0.0 

18 

0.321 

19 

0.075 

20 

81-85 
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PC-2B  THERMAL  CAL.  TEST 

GAIN  LINEARITY 

TAPE: 

VIK  248D 

FRAME  COUNT: 

GAIN  • 

3 

OFFSET  - 1 

PSA  TEMP  ■ -29 ®C 

SURVEY  DIODE  SELECf 


VOLTS 

DN  ± 

SIGMA 

FRAME  COUNT 

1.00 

59.000 

0.0 

11 

0.87 

52.000 

0.0 

12 

0.62 

38.000 

0.0 

13 

0.37 

24.000 

0.0 

14 

FC-2B  THESMAL  CAL.  TEST 
GAIN  LINEARITY 


TAPE:  VIK 

248D 

FRAME  COUNT: 

6-10  FILES; 

GAIN  - 4 

OFFSET  ■ 

1 

PSA  TEMP  ■ 

-29'’C 

• 

SURVEY  DIODE 

SELECT 

VOLTS 

SIGMA 

FRAME  COUNT 

2.00 

57.039 

0.260 

6 

1.75 

50.524 

0.501 

7 

1.25 

36.996 

0.075 

8 

0 . 75 

23.000 

0.0 

9 

0.25 

9.000 

0.0 

10 
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FC-2B  THERMAL  CAL.  TEST 
GAIN  LINEARITY 

TAPES  VIK  248D  FRAME  COUNT:  1-5  FILES;  66^70 

CAIN  - 5 OFFSET  - 1 

PSA  TEMP  • -31® C 

SURVEY  DIODE  SELECT 


VOLTS 

DN  ± 

SIGMA 

FRAME  COUNT 

4.20 

59.000 

0.0 

1 

3.50 

49.662 

0.732 

2 

2.50 

36.000 

0.0 

3 

1.50 

22.000 

0.0 

4 

0.50 

8.000 

0.0 

5 
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FC-2B  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


TAPE: 

VIK  249P  . 

PRAME  COUNT: 

26-30 

FILES: 

GAIN  - 

0 

OPPSET  - 1 

PSA  TEMP  - 

+12“C 

SURVEY  DIODE 

SELECT 

VOLTS 

m ± 

SIGMA 

FRAME  COUNT 

0.050 

54.504 

0.583 

26 

0.045 

52.027 

0.640 

27 

0.030 

45.927 

0.627 

28 

0.020 

41.882 

0.652 

29 

0.015 

39.082 

0.632 

30 
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FC-2B  THERMAL  CAL.  TEST 
GAIN  LINEARITY 

TAPE:  VIK  249D  FRAME  COUNT:  21-25  FILES:  21-25 

GAIN  - 1 OFFSET  - 1 


PSA  TEMP  - +12*0 
SURVEY  DIODE  SELECT 


VOLTS 

IS.  ± 

SIGMA 

FRAME  COUNT 

0.200 

60.544 

0.500 

21 

0.170 

53.542 

0.503 

22 

0.155 

50.441 

0,498 

23 

0.090 

35.937 

0.254 

24 

0.030 

22.091 

0.296 

25 

4 
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FC-2B  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


TAPE:  VIK  249D 

FRAME  COUNT:  16-20 

FILES: 

GAIN  - 2 

OFFSET  - 1 

PSA  TEM?  - 

+12“  C 

SURVEY  DIODE 

SELECT 

VOLTS 

DM  ± 

SIGMA 

FRAME  COUNT 

0.48 

*61.003 

0.067 

16 

0.44 

56.732 

0.446 

17 

0.31 

42.002 

0.058 

18 

0.19 

28.992 

0.089 

19 

0.06 

14.026 

0.158 

20 

* .3%  saturated  at  DN  = 62. 
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FC-2B  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


l APE;  VIK  249D 

FRAME  C»«NT!  H-15 

FILES 

GAIN  - 3 

OFFSET  - 1 

PSA  TEMP  • 

+12  *C 

SURVEY  DIODE 

SELECT 

VOLTS 

DN  t 

SIGMA 

FRAME  COUNT 

1.00 

59.202 

0.446 

11 

0.87 

52.000 

0.0 

12 

0.62 

38.000 

0.0 

13 

0.37 

24.000 

0.0 

14 

0.12 

10.039 

0.191 

15 

11-15 
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FC-2B  THERMAL  CAL.  TEST 
GAIN  LINEARITY 

TAPE:  VIK  249D  FRAME  COUNT:  6-10  PILES:  6-10 

GAIN  -4  OFFSET  ■ 1 

PSA  TEMP  • +10*C 

SURVEY  DIODE  SELECT 


VOLTS 

w ± 

SIGMA 

FRAME  COUNT 

2.00 

57.999 

' 0.047 

6 

1.75 

50.981 

0.137 

7 

1.25 

37.000 

0.0 

8 

0.75 

23.000 

0.0 

9 

0.25 

9.000 

0.0 

10 
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FC-2B  THEKMAL  CAL.  TEST 
GAIN  LINEARITY 

TAPE:  VIK  249D 

GAIN  - 5 


PSA  TEMP  ■ +10 ‘’C 
SURVEY  DIODE  SELECT 


VOLTS 

SIGMA 

FRAME  COUNT 

4,20 

59.000 

0.0 

1 

3.50 

49.074 

0.359 

2 

2.50 

35.662 

0.598 

3 

1.50 

22.000 

0.0 

4 

0.50 

8.000 

0.0 

5 

FRAME  COUNT:  1-5  FILES: 

OFFSET  - 1 
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FC-2B  THEBMAL  CAL  GAIN  TEST 
Gain  as  a Function  of  Temperature 

Gain 

Setting  Gain/Temp  Gain/Temp  Galn/Temp 

0 428.595459/+12*G  471.009766/-27“C  455. 715332/-39“C 

1 225.257217/+12*C  222.83636^//-27“C  222.800659/-39'’C 

2 112.024261/+12'’C  110.98468p/-29®C  110.519653/-41°C 

3 55.903885/+12"C  55. 780960/-29“C  55.780960/-41“C 

4 27.994461/+iO‘’C  27.497070/-29“C  27.398026/-41“C 

5 13.728363/+10‘^C  13. 800933/-31“C  13. 721118/-41‘’C 


FC-2B  THESMAL  CAL  GAIN  TEST 


Gain  Percent  as  a Function  of  Temperature 
Gain  at  "Middle"  Temperature  ■»  100% 


Gain 

Setting  %/Temp  %/Temp  %/Temp 


0 90.99503/+12"C 

1 101.08638/+12“C 

2 100.93669/+12‘’C 

3 100.22037/-fl2“C 

4 101. 80889 Z+IO^C 

5 99.47417/+10‘’C 


100.0/-27“C 

100.0/-27“C 

100.0/-29“C 

100.0/-29“C 

100.0/-29“C 

100.0/-31“C 


96.75284/-39“C 

99.98398/-39‘*C 

99.58100/-41'’C 

100.0/-41“C 

99.64046/-41“C 

99.42167/-41“C 
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IPL  CALIBRATION  DATA  TRANSMITTAL 


VIKING  LANDER  CAMERA 


TO:  IMAGING  TEAM 


DATE:  1/5/75 


CALIBRATION  RDM  FC-2B  CAL-BOT  OFFSET  TEST 

The  data  attached  and  listed  below  is  hereby  transmitted  to  you  as  part  of  the 
IPL  calibration  data  processing  results. 

1.  Table  of  Offsets  in  Millivolts 

2.  Graph  of  Millivolts  vs.  Offset  Number 


0 

•5 

10 

!5  ZO 

e» 

CAL  BOT  OFFSET  TEST 


FC-2B 

SLOPE  * "0.143761  mv/offset  ‘step 


G^r^  V/LUE= 

55.902086 

CEFSET  ^L'^EtP 

CN 

V ALOIS 

OFFSET  IN  VCLTS 

0 . 

56.CC7 

, C.2CH44 

1 

*a  .cco 

C.C  586  n 

2 

40  .C  2 7 

-C.CE3624  ' 

3 

32.CCC 

-C. 227589 

4 

24  .CCO 

“C.37C691 

5 

1 6 .CCC 

"C. 5 12794 

5 

f 5 .CCO 

“C.  5 12792 

6 

47  .CCC 

-1.656896 

7 

3fc  .SS9 

“C.8CCC17 

8 

'i  .CCO 

-C.9421C2 

9 

22.CC1 

“l.CUUd 

10 

15  .CCO 

. 1 .2292C  1 

10 

54. CCC 

-1.2292C7 

11 

46  .CCO 

-1.27241C 

12 

28. CCO 

-1.515512 

13 

20. CCO 

-1.658615 

14 

22. CCO 

-1.8C1719 

15 

14. CCO 

-1.944821 

15 

53. CCC 

- 1.944821 

P 

45  .CCO 

-2.C87924 

17 

27. CCO 

- 2 . ? 2 1 C 2 7 

18 

28  .966 

-2.2747C2 

19 

21. CCO 

-2.517232 

20 

13  .CCO 

- 2 . 6 C 2 2 5 

20 

52. CCO 

-2.6tC225 

21 

44. CCO 

-2.8C3427 

22 

- . .....  . 

26. CCC 

-2.946541 

23 

27.998 

-3.C896EC 

24 

19.483 

-2.241995 

25 

11 .CCO  -- 

-2.293737 

25 

56, CCO 

-2.292727 

26 

46, CCO 

-2.536829 

27 

39.999 

-3.679959 

28 

21.961 

-2.822742 

29 

23.920 

-2.967579 

30 

15.771 

-4.112247 

31 

7.811 

-4.255732 

* V\K 


Ill-B 

FC-IB  CAMERA 
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VfL  CALIBRATION  DATA  TRANSMITTAL 


VIKING  LANDER  CAMERA 


TO:  IMAGING  TEAM 


DATE: 


01/20/75 


CALIBRATION  RUN  COHERENT  NOlSE  TEST,  FC-IB  CAMERA 

The  data  attached  and  listed  below  Is  hereby  transTnltted  to  you  as  part  of  the 
IPL  calibration  data  processing  results. 


Hardcopies  of  one-dlaenslonal  Fourier  transforms  of  coherent  noise  test 
frames  01-28  from  the  Cal.  B.O.T.  at  Itek.  Tape  VIK217D. 


Results  Summary  attached. 


TEST  DESCRIPTION  Two  dark  current  frames  were  taken  with  each  of  the 
broadband  and  color  diodes,  one  frame  with  the  dark  current  subtractor 
on  and  one  frame  with  the  dark  current  subtractor  off.  The  offset  was 
changed  as  necessary  with  the  gain  always  constant . 

DATA  PROCESSING  DESCRIPTION  One-dlmenalonal  Fourier  transforms  of  each 
frame  were  computed  for  all  lines  after  line  sixty-four. 


ANALYST 


APPROVAL 


fi 


RESULTS  SUMMARY;  FC-IB 


The  two  IR  color  mode  frames  #29  and  #30  for  the  coherent 
noise  test  were  apparently  taken  incorrectly.  IR  imaging  mode  commands 
must  be  accompanied  by  an  IR3  channel  select  to  start  an  IR3,  IR2,  IRl 
sequence.  On  this  test  the  IR  imaging  mode  command  was  accompanied  by 
an  IRl  channel  select. 

There  was  a noticeable  effect  on  the  coherent  noise  frequencies 
when  the  offset  was  changed.  For  instance,  in  broadband  or  monocolor 
mode  the  noise  frequencies  are  stronger  on  higher  offsets  in  most  cases, 
the  exceptions  being  the  Survey,  Green  and  IR3  channels. 

Frame  #23,  the  first  of  the  four  low  data  rate  frames  was 
apparently  taken  incorrectly.  The  mean  DN  was  15.000  with  no  standard 
deviation  (Sigma  = 00.00). 

Incoherent  noise  was  unusually  high  on  the  Blue  channel. 
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VIKING  LRNOER  « CRHERR  m FC-IB 
RZIHUTH  87.5/  92.5  ELEVATION  I0/-10 
BRORDBRNO  NODE  BBl  DIODE 
FRRME  COUNT  I k*<  »<¥»<  1974 
DARK  CURRENT  SUBTRACTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (ONI  * 15.2946 

SIGMA  (DNI  = 1.6008 


GHT  TIME 
HIGH  DATA  RATE 
OFFSET  1 GRIN  1 
PSR  TEMP  28  DEG  C (45 


- i 


0.S0 


GMT  TIME  

HIGH  OflTfl  RATE 
OFFSET  I CAIN  1 
PSA  TEHP  ^8  DEG  C (»45 


VIKING  LANDER  « CAMERA  FC-IB 

AZIMUTH  87.5/  92.5  ELEVATION  10/-10 
BROADBAND  MODE  BB2  DIODE 
FRAME  COUNT  3 «»<  •<«<«  197«4 

DARK  CURRENT  SUBTRACTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (ONI  « 14.6796 

SIGMA  (DNi  > 1.2260 


4 

J 


>T.-‘.<: 


tiitiliiin: 


b HMKL 1 I UUt  ^ 

VIKING  LftNDER  h CPNERfl  *<  FC^IB 
flZINUTH  87.5/  92.5  ELEVATION  10/-10 
BROROBPNO  NODE  BB2  DIODE 
FRRNE  COUNT  4 mm  mmm  1974 
DARK  CURRENT  SU8TRACT0R  OFF 
512  POINT  THANSFORH 
8 BIT  DATA 

MEAN  (DNI  . 33.  UW 

SIGNA(DNI  » l.lTSF*^  ♦ '• 'ir'^V 


GMT  TINE 

HIGH  DATA  RATE 
OFFSET  3 GAIN  I 
PSA  TENP  28  DEG  C 


'■  'I*'-- 


i'PtAy-.  '■PT-  y-'ip-P^s 


%[ 


VIKING  LfiNOER  « CftHERR  « FC-IB 
flZINUTH  87.5/  92.5  ELEVATION  10/-I0 
BRORDBflNO  NODE  BB3  DIODE 
FRRHE  COUNT  5 »<«  kkm  1974 

DARK  CURRENT  SUBTRACTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (ONI  » 15.2197 

SIGMA  (ONI  = 1.4647 


GMT  TIME  **^:*»*i:«m 
HIGH  DATA  RATE 
OFFSET  1 GAIN  1 
PSA  TEMP  28  DEG  C (45 


« 


>'*>  ^ ^ 
";m." 


VIKING  LRNDER  •<  CRMERP  •«  FC-IB 
flZIHUTH  87.5/  92.5  ELEVATION  1C/-10 
BROAOBRNO  NODE  BB3  DIODE 
FRANE  COUNT  6 km  mmm  1974 
DARK  CURRENT  SUBTRACTOR  OFF 
512  POINT  TRRNSFORH 
8 BIT  DATA 

HERN  (DNl  * 25.6429 
SIGHA(DNI  » 1.2288 


GHT  TINE 
HIGH  DATA  RATE 
OFFSET  3 GAIN  1 
PSA  TEHP  28  DEG  C (45 


VIMNG  LANDER  « CAMERA  « FC-IB 
azimuth  87.5/  92.5  ELEVATION  10/-I0 
BROADBAND  MODE  BBU  DIODE 
FRAME  COUNT  7 m*<  «««  1974 

dark  current  SUBTRRCTOR  ON 

512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNI  « 14.8922 

SIGMA  (DNI  = 1.3083 


o.so 


GNT  TIME 
HIGH  DATA  BATE 
OFFSET  I CAIN  I 
PSA  TEMP  28  DEG  C 145 


aril 


VIKING  LfiNDER  *<  CfiMERfl  « FC-IB 
RZIHUTH  87.5/  92.5  ELEVATION  IO/-IO 
BROAOBRNO  NODE  BB4  01  ODE 
FRAME  COUNT  8 ««(  1974 

DARK  CURRENT  SUBTRACTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (ONI  * 23.7878 

SIGMA (DNl  = 1.1813 


GHT  TIME 
HIGH  ORTA  BATE 
OFFSET  3 CAIN  I 
PSA  TEMP  28  DEG  C (45 


GHT  TIHE  » • •» » ; « »» 

HIGH  OPTH  RPTE 
OFFSET  1 CPIN  1 
PSP  TEHP  30  DEG  C i4 


n 10  0.15  a 50 


M FC-IB 
PZIHUTH  85.0/  97.$  ftCVPTION  30/-30 
SURVET  HOOE  SURVET  01 ODE 

FRPME  COUNT  9 **  «<«<  *<«o*  I97«i 
DPRK  CURRENT  SU6TRRCT0R  OH 
512  POINT  TRRNSFOWl 
8 BIT  ORTR 

NEPN  (ONI  « lu.seoo 

SIGNPCONI  « 0.S1S5 


0.30  0.35 


VIKING  LfWO^  m CPHERN  m 

RZINUTK  85.0/  97.5  ELEVflTiaN  3 

SURYEr  NODE  SURVET  DIODE 

FRAME  COUNT  10  mm  kmm  1974 

DARK  CURRENT  SUBTfWCTOR  OFF 
512  POINT  TRRNSFORN 
8 BIT  ORTA 
MEAN  (ONI  « 33.8661 

SIGNRCDNI  * 0.11340 


GMT  TIME  «n:»***:»«** 

HIGH  DATA  RATE 
OFFSET  2 GAIN  1 
PSA  TEMP  30  DEC  C 146 


■■■ 


* J W IT?  T ^ 


VIKING  LPH0E8  * CHHERR  •<  PC- IB 

PZIHUTH  85.0/  97.5  ELEYfiTION  30/-30 

MONOCOLOR  NODE  BLUE  DIODE 

FRAME  COUNT  ii  «*«  I97H 

DARK  CURRENT  SUBTRRCTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 
MEAN  (ONI  > 14.7341 

SIGMA  (ON I = 3.2029 


^.00 


o'.  10  otl5  qTx  ?li  o'.  30  0. » O.M  o'.IS 


-V  V.'vt''-*'-' 


VIKING  LWtOfK  **  * C«HER«  « FC-IB 
RZINUTH  8S.0/  97.5  ELEVRTION  30/- 30 
MONOCOLCIR  NODE  BLUE  DIODE 
FRRHE  COUNT  12  , **•«  mhh  1974 

DRRK  CURRENT  SUBTRRCTOR  OFF 
512  POINT  TRRNSFORH 
8 BIT  ORTR 

HERN  (DNI  - 25.1716 
SIGNR(DNI  * 3.1862 


GMT  TIME 

HIGH  DRTR  RATE 

OFFSET  4 GRIN  1 

PSR  TEMP  30  DEG  C (46 


VIKING  LRNOER  *<  « FC-IB 

RZINUTH  85.0/  97.5  ELEVATION  30/-30 
MONOCOLOR  NODE  GREEN  OIOOE 

FRAME  COUNT  13  IS74 

DARK  CURRENT  SU'rTRRCTOR  8H^ 

512  POINT  TRRNSF'*R« 

8 SIT  URTfl 

HERN  (ONI  > 15.0512 

SIGMP(ONl  = 1.8289 


GMT  TINE 

HIGH  DATA  RATE 

OFFSET  1 CAIN  1 

PSA  TEMP  30  DEG  C (46 


4 

'Ov- 


» 0- 


VIKING  lAWXfl  « CNNERN  « 

RZIHUTH  85.0/  87.5  ELEVaTION  3 
NONOCOLOn  NCDE  6NEEN  DIOOE 
FRfME  COUNT  «k  «•(«(  1974 

DRRK  CURRENT  SUBTNRCTOR  OFF 
512  POINT  TRRN9F0RN  . 

8 BIT  ORTR  ■*“* 

MEAN  (ONI  • 

SIGHR(ONI  « 1.8159  ^ "i. 


GMT  TIME  mmtmrntm* 

HIGH  OPTP  RPTE 

OFFSET  4 CPIN  1 

PSP  TEMP  30  DEG  C l46 


VIKING  LftNOER  •<  CflHERR  « FC-IB  CHT  TINE  «<«t  «« 

PZIHUTH  85.0/  97.5  ELEYPTION  30/-30  HIGH  OPTP  RRTE 

MONOCOLOR  NODE  RED  DIODE  OFFSET  1 GRIN  I 

FRRNE  COUNT  15  «*<  *<•<*<  1974  PSfl  TEHP  30  DEG  C W 

DARK  CURRENT  SUBTRflCTOR  ON 
512  POINT  TRANSFORM 

8 BIT  DRTR  . 

HERN  (DN»  » 15.0502 

- SIGMflCDNi  = 0.8418  ^ 


^•.10 


- ‘m  ■ 

-.'vT  ''t  • : ,=  .*  r ' 


"■-■  ■ - -f.- 


GMT  TINE  •imtmmtmH 
HIGH  OPTH  RPTE 
OFFSET  3 GRIN  1 
PSP  TEHP  30  DEG  C 


VIMNG  LPNOER  *<  CPMERP  *<  FC-IB 
PZIMLITH  85.0/  97.5  ELEYRTION  30/-30 
HONOCOLOR  HOOE  RED  DIODE 

FRPME  COUNT  16  ««  ****<  1974 

DPRK  CURRENT  SUBTRPCTOR  OFF 
512  POINT  TRPNSFORN 
8 BIT  DPTP 
NEPN  (DNI  « 25.11201 

SIGNPlONi  = 0.6666 


VIKING  LRNOER  « •*  fC-IB 

flZIHUTH  8S.0/  97.5  ELEVATION  IO/-IO 
MONOCOLOR  NODE  IRI  DIODE 
FRRHE  COUNT  17  «•*«  I97H 

DARK  CURRENT  SUBTRRCTOR  OM 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNl  « IS.llNIt- 
SIGMA  (DNI  = 1. 2915 

•• 


GNT  TIME 
HIGH  DATA  RATE 
OFFSET  1 GAIN  1 
PSA  TEMP  30  DEC  C W 


VIKING  LRNOER  «<  CRHEfW  n FC-IB 
flZIHUTH  85.0/  97.5  ELEVATION  30/-30 
NONOCOLOR  NODE  IRI  OIOOE 

FRRNE  COUNT  18  mm  mmm  1974 

DARK  CURRENT  SUBTRflCTOR  OFF 
512  POINT  TRRNSFORH 
8 BIT  ORTR 

NERN  (ONI  » 33.6035 

SIGNfl(DNI  = I. 1424 


CNT  TIME  m«|K»<|««( 

HIGH  ORTR  RRTE 
OFFSET  3 GRIN  I 
PSfl  TENP  30  DEG  C (4 


VIKING  LENDER  CflHERfl  « FC-IB 

flZINUTH  85.0/  97.5  ELEVATION  30/-30 
NONOCOLOR  NODE  IR2  OIOOE 

PRONE  COUNT  19  *<•<  ««•<  1974 

DORK  CURRENT  SUBTRRCTOR  ON 
512  POINT  TRANSFORM 
8 BIT  ORTA 

MEAN  (ONI  » 14.4779 

SIGMA rONi  = 1.8561 


GHT  TINE 
HIGH  DATA  RATE 
OFFSET  1 CAIN  1 
PSA  TEMP  30  DEC  C I'ib 


Jl.ao  l.OO  2.00  3.00  *4.00  S.OO  6.00  7.00 

^-1. . 1 I . I . 1 1 * ‘ ‘ - ‘ 


XrL  rma 

VIKING  LftNDEN  « CRHCRfl  « PC- IB  CNT  TIKE  •<•<»•««< 

flZIHUTH  85.0/  97.5  ELEVRTION  30/-30  HIGH  ORTR  RATE 

NONOCOLOH  KOBE  IR2  DIODE  OFFSET  4 GRIN  I 

FRRKE  COUNT  20  «<»»  •«•««  1974  PSfl  TENP  30  DEG  C ^'b 

DARK  CURRENT  SUBTRflCTOR  OFF 
512  POINT  TRRNSFORH 
8 BIT  DRTR 

HERN  (ONI  > 28.2344 

SIGNAIONI  X 1.7340 


VIKING  LRNOER  « CflNERfi  « FC-IB 
PZIHUTH  85.0/  97.5  ELEVATION  30/-30 
NONOCOLOR  NODE  IR3  DIODE 

FRAME  COUNT  21  «*<  *<«¥  1974 

DARK  CURRENT  SUBTRACTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 
MEAN  (ONI  * 14.4121 

“ SIGNAIDNI  * 1.0931 


GNT  TINE 
HIGH  DATA  RATE 
OFFSET  I GAIN  1 
PSA  TEHP  30  DEG  C (46 


'r-  .. 


A t - • 

£ C:'  ! 


■»3h«'  f I 


CL » * *e.  51 


VIKIHtr  LfiNDER  « CAMERA  •<  FC-!B 
AZIMUTH  85.0/  97.5  ELEVATION  30/-50 
MONOCOLOR  NODE  IR3  DIODE 

FRAME  COUNT  22  «<•<  •<•<*<  1974 

DARK  CURRENT  SUBTRACTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (ONI  * 30.9868 

SIGMA (DNI  = 1.1207 


GMT  TIME  wwi****!** 

HIGH  DATA  RATE 
OFFSET  2 CAIN  1 
PSA  TEMP  30  DEG  C (46' 


V 


rWSi-Tl 


^rpr^MTWL 

VIKING  LANDER  •<  CflHERA  •<  FC-IB 

AZIMUTH  8S.0/  92.5  ELEVATION  30/-30 

SURVET  NODE  SURVET  DIODE 

FRAME  COUNT  23  ««  •<«<•<  1974 

DARK  CURRENT  SUBTRACTOR  OH 
512  POINT  TRANSFORM 

8 BIT  DATA  ‘ 

MEAN  (DNI  * 15.0000  i 

SIGMA  (DNI  « 0.0000 


GMT  TIME 

LOW  DATA  RATE 

OFFSET  1 GAIN  1 

PSA  TEMP  28  DEG  C (45f 


'-fK-  - 

■ ■ - 


0.»  0.10 


a.i$  O.so 


''v%i 


IPL  RNS^miTODE  SPECTRUH 

VIKING  LENDER  •<  CflHERfl  t FC-18 
AZIMUTH  85.0/  92.5  ELEVATION  30/- 30 
SURYET  MODE  SURVET  DIODE 

FRAME  COUNT  24  **  •<•<««  1974 

DARK  CURRENT  SUBTRACTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNI  * 37.4343 

SIGMA  (DNI  - 0.4971  . _ 


GHT  TIME 
LOW  DATA  HATE 
OFFSET  2 CAIN  1 
PSA  TEMP  28  DEG 


'=b.oo 


. ‘ \ v -_-  iS---  - v-^ 


VIKING  LRNOER  * CRHERR  m FC-IB 
flZIHUTH  87.5/  90.0  ELEVRTION  10/-10 

BRonoBRNO  hoc::  bbi  diode 

FRRME  COUNT  25  «*<  1974 

ORRK  CURRENT  SUBTRRCTOR  ON 
512  POINT  TRANSFORM 


GHT  TINE  ««:««:«•< 
LON  ORTA  RATE 
OFFSET  I GRIN  1 
PSR  TEHP  28  DEG  C 


8 BIT  DATA 

MEAN  (ONI  « 14.2446 

SIGNR(ONI  * 0.4332 


-s-  '«■: 

-■; 


0.15  0.50 


VIKING  LANDER  « CAHERfl  •<  FC-IB 
AZIMUTH  87.5/  90.0  ELEVATION  10/-10 
dROflOBAND  NODE  BBl  DIODE 

FRAHE  COUNT  26  •<*<  *****  1974 

DARK  CURRENT  SUBTRRCTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (ONI  * 12.0075 

SIGMA  (DNI  » 0.1688 


GMT  TIME 
LOW  DATA  RATE 
OFFSET  3 CAIN  1 
PSA  TEMP  28  DEG  C (45 


V - * »• 


GHT  TIME  •<«:  «<*<i  «•< 

HIGH  ORTR  RPTE 
OFFSET  1 GAIN  1 
PSfl  TEHP  28  DEG  C (45 


VIKING  LANDER  «<  CAMERA  m 

AZIMUTH  70.0/  82.5  ELEVATION  3 
VISUAL  COLOR  MODE  BLUE  DIODE 
FRAME  COUNT  27  *<**«  197*1 

DARK  CURRENT  SUBTRACTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (ONI  « 13.2824 

SIGMA  (DNI  > 3.2308 


^IMNG  LANDER  « CftHERft  •<  FC-IB 

AZIMUTH  70.0/  82.5  ELEVATION  30/-30 

VISUAL  COLOR  MODE  GREEN  DIODE 

FRAME  COUNT  27  *<«  hhh  1974 

dark  current  SUBTRACTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNI  > 14.6709 

SIGNAIDNl  « 1.9067 


GMT  TINE  «««««!«« 

HIGH  DATA  RATE 
OFFSET  1 CAIN  1 
PSA  TEMP  28  DEC  C (45 


■r~ 


weessm 


'i; 


•*“-—-;f -> 


rPLRMS  flHPLTTUOE  SPECTRUM 

- VIMNG  LRNDER  •<  CRHERR  k FC-IB 
RZIMUTH  70.0/  82.5  ELEYRTION  30/-30 
VI  SURE  COLOR  NODE  REO  OIOOE 

FRRME  COUNT  27  •<*<  *<•<•<  1974 

DARK  CURRENT  SUBTRflCTOR  OH 
512  POINT  TRRNSFORN 
8 BIT  ORTR 

HERN  (DNI  « 15.2046 

SIGNRIDNI  = 0.9692 


GMT  TIME 
HIGH  DRTR  RRTE 
OFFSET  1 GRIN  I 
PSR  TEMP  28  DEG  C (45 


i---; 


^15  0‘.W 





~i'.30 


0^ 


VIKING  LANDER  *<  CANERA  ♦<  FC-IB 

AZIMUTH  70.0/  82.5  ELEVATION  30/-30 

VISUAL  COLOR  NODE  BLUE  DIODE 

FRAME  COUNT  28  **  «<*<*<  197«* 

DARK  CURRENT  SUBTRRCTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  ORTA 
MEAN  (ONI  * 44.3181 

SIGMA  (ONI  = 1.6153 


GHT  TIME 
HIGH  DATA  RATE 
OFFSET  2 CAIN  2 
PSA  TEMP  28  DEG  C (45 


V*  ' 
-■s 


^Too 


0.?0  O.A  0.90 

FRFnUFNCY  tf.PSl 


0.50 


00  •» 


GHT  TIME  •«!•••■• 

HIGH  ORTP  RRTE 
OFFSET  2 GRIN  ^ 

PSR  TEMP  29  DEG  C i4 


YIMNG  LRNOER  •*  CRMERR  « FC-IB 

RZIMUTH  70.0/  82.5  ELEVATION  30/-30 

VISUAL  COLOR  NODE  GREEN  DIODE 

FRAME  COUNT  28  «*(  «««  1974 

DARK  CURRENT  SUBTRfiCTOR  OFF 
512  POINT  TRRNSFCRW 
8 BIT  DATA 

MEAN  (ON)  - 50.9266 
SIGMA (ONI  « 0.9064 


O.HO 


P.I5  6.^ 


it 


Mil 


0.45  a. 50 


4 


ii 


iPL  ms  flHPLITUOE 

VIMNG  LONGER  •<  CONERO  «*  FC-IB 
flZINUTH  70.0/  82.5  ELEVRTION  30/- 30 
VISUOL  COLOR  NODE  RED  01 ODE 
PRONE  COUNT  28  «•<  **•«•<  1974 

DORK  CURRENT  SUBTRflCTOR  OFF 
512  POINT  TRRNSFORN 
8 BIT  OOTO 
NEON  (ONI  > 28.3461 

SICNOlONi  = 0.4936 


GHT  TINE  HmtHHttm 
HIGH  OOTO  ROTE 
OFFSET  2 GO IN  2 
P50  TENP  28  OEG  C (45i 


■i-: 


'V 


IFL  CALIBXATKM  DATA  TRANSMITTAL 


VIKIHG  LANDER  CAMERA 


TO:  IMAGIMG  TEAM 


DATE:  1/5/75 


CALIBRATIOH  RDM  POINT  SPREAD  FUNCTION.  PC-IB  CAMERA 


The  data  accached  and  llacad  below  la  hereby  trananltted  to  you  aa  part  of  the 
IPL  calibration  data  procaaalng  raaulta. 


Llstlnaa  of  the  pixel  natrlx  In  an  area  around  the  lllu«<nated  pin  hole 


Two  listings  for  each  of  the  Broadband.  Visual  Color  and  IR  Dlodaa  are 


Included,  with  the  channel  and  aaln  aettlng  noted.  Offaet  doea  not  change 


TEST  DESCRIPTION  The  0.050"  pin  hole  target  waa  Inatalled  on  the 


radlonetric  fixture,  then  scanned  twice  for  each  diode,  at  different  gain 


DATA  PROCESSING 


M i 

f. 


512 

VlKl'^C  LAKCtB  * C#KER«  ♦ FC16 
titnih  87.5/  92  .5  ELEV4TICN  IC/-1C 
CACE/•^C  »>CCE  EEl  CICCE 
i»fE  CCUM  I **  197^ 

««K  CtPREM  SUBTP^CTCB  CK 


GB7  TIME  ♦♦C»*C** 
HIGH  CA1A  RATE 
OFFSET  1 GAIN  5 
PSA  TEMP  2E  DEG  C 


VII<IFG  L/»ACEF  * CAMERA  ♦ FCIB  CMT 

CABI«  aJPPE^T  SUETPACTCR  CN  fibi  OFFSET ^ QllM  S 

SAMF  251  253  255  257  259 


« LIFE 

65 

66 

67 

68 

6q 

70 

71 

72 

% 

73 

74 

75 

% 

76 

m 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

' 

92 

93 

r * 

94 

0 0 c 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 c 
0 0 0 
0 0 0 
0 0 0 


c c c 
C 0 c 
0 c c 
c c c 
0 0 c 
0 0 c 
0 c c 
C 0 c 
c c c 
c c c 
c c c 
c c c 

C C I 
0 0 2 
C C 1 

0 c c 
0 c c 
0 0 c 
0 c c 
0 c c 
0 c c 
0 0 c 
0 c c 
0 0 c 
0 c c 
0 c c 
c c c 
0 0 c 
0 0 c 
0 c c 


c c c 
c c c 
c c c 
c c c 
c c c 
c c c 
c c c 
c c c 
c c c 
c c c 
c c c 
1 1 1 
t 14  7 
19  23 
12  “ 12 
1 2 1 
c c c 
c c c 
c c c 
c c c 
c c c 
c c c 
c c c 
c c c 
c c c 
c c c 
c c c 
0 c c 
c c c 
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c c c c 
c c c c 
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c c c c 
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c c c c 
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c c c c 
c c c c 
c c c c 
c c c c 

2 C C C 

1 c c c 
c c c c 
c c c c 
c c c c 
c c c c 
c c c c 
c c c c 
c c c c 
c c c c 
c c c c 
c c c c 
c c c c 
c c c c 
c c c c 
C C 0 c 
c c c c 


c 

L 


265  - 

C 0 

c c 
c c 

C 0 
C 0 
C 0 
C 0 
0 0 
C 0 
C 0 
C 0 
C 0 
0 0 

CO-  ~ 

c c 
0 0 
C 0 
C 0 
C 0 
C 0 

c c 
c c 

C 0 

0 c 

C 0 
C 0 
0 0 
0 0 
0 0 
C 0 
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65  3 4^ 

66  441 

67  34; 

60  343 

69  444 

7C  443 

71  3 3 3 

72  443 

75  4 4 4 

74  443 

75  443 

76  3 4-1 

77  343 

70  4 4 4 

79  443 

00  444 

81  343 

82  443 

83  433 

84  3 4 3 

05  443 

86  3 3 3 

87  3 4 3 

88  444 

85  343 

90  344 

*>1  3 3 4 

92  4 3 3 

93  343 
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65 
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67 
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7C 
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72 
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75 
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78 
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85 
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VIlclhG  L/i^CEF  • ^ FC10  GMT  TIME 

C*PI«  CtPPEM  SUETP#CTCR  CN  BBS  offSCT  1 


SARF  256 


LIRE 

65 

66 

67 

68 
69 
7C 

71 

72 

73 

74 

75 

76 

77 

78 

79 
8C 
81 
82 
83 
8A 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 


#viKirr,  l^^cEP  • * 

CflPH  CLPPEM  SUETPICTCP  CN 


FCIB 


GMT  **C**C' 


NL»  3C 


VIl«I^G  l4^CEP  ♦ C^KEP^  ♦ 
C/iPK  CUPREFT  SUETP/CTCR  CN 


• - C 

4 


GMT  TIME  **C**C^m 
B83  oP  WCT  1 <5A/M  3 


LIKE 

65 

66 

67 

68 

69 

70 

71 

72 

73 
7-1* 

75 

76 

77 

78 

79 

80 
81 
82 
83 
8^ 

85 

86 
87 
86 

89 

90 

91 

92 

93 
9^ 


3 

4 

4 

3 

2 

1 

3 

3 

3 

3 

1 

3 

3 

3 

3 

3 

*a 

3 

3 

4 

4 

3 

4 

2 

4 

3 

4 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

4 

3 

3 

3 

4 

4 

A 

4 

4 

6 

1C 

JX 

K 

4 

U 

59 

21 

4 

22 

fTT— 

■*6  2 

f-k 

c 

lA 

Id- 

2C 

4 

c 

le 

11 

« 

4 

4 

k 

4 

•3 

o 

3 

k 

4 

3 

3 

k 

3 

4 
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a 

3 

0 

3 

4 

2 

3 

3 

k 

2 

a 

*a 

k 

4 

3 

3 

3 

2 

3 

A 

? 

c 

2 
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A 
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a 
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o 

3 

3 
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C 

a 

a 

) 

3 

3 

3 

4 

3 

3 

2 

3 

3 

a 

3 

f 
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VI»‘I^G  L«KCEP  * C<MEP<  ♦ 

CAPK  CUPPEM  SUETPACTCP  CK' 

S«I»P  256  258  26C 

0 0 0 C C 

66  0 0 0 C C 

67  0 0 0 C C 

68  0 0 0 C C 

69  0 0 0 0 C 

7C  0 0 0 C C 

71  0 0 0 C C 

72  0 0 0 0 0 

73  0 0 C 0 C 

7<»  0 0 0 0 C 

75  0 0 0 C 2 

76  0 0 0 2 6 

77  0 0 0 2 f 

7 8 0 0 0 2 8 

79  0 0 0 1 ^ 

8C  0 0 0 C 1 

81  0 0 0 C C 

82  0 0 0 0 C 

83  0 0 0 0 C 

8^  0 0 0 0 C 

85  0 0 0 0 C 

86  0 0 0 C 0 

8 2 0 0 0 0 C 

88  0 0 0 C C 

89  0 0 0 C C 

9C  0 0 0 C C 

91  0 0 0 0 C 

92  0 0 0 C C 

93  0 0 0 0 0 

qx,  0 0 0 C C 


€ 

# 


^0 


FC18  GMT  TIME 

CA/rvS 


C 

L 


262  26^  - 266  268  270 


c c c c c 

c c c c c 

c c c c c 

c c c c c 

c c c c c 

c c c c c 

c c c c c 

c c c c c 

c c c c c 

c c c c c 

A 2 C C 


8 5 1 c 
2 2 1 c c 
c c c c c 
c c c c c 
c c c c c 
c c c c c 
c c C c c 
c c c c c 
c c c c c 
c c c c c 
c c c c c 
c c c c c 
C C C ' c 
c c c c c 
c c c c c 
c c c c c 


c c c c 

C C C 0 
C C c 0 

coco 
c C C C 0 
c C C C 0 
c c C C 0 
C C C C 0 

c c c c c 
c C C C 0 
c C C C 0 

c c c c c 

c C C C 0 
c C C C 0 
c c C C 0 
c c c c c 
C C C C 0 

c c c c c 
c C C C 0 
c C C C 0 
c c c c c 
c c C C 0 
c C C C 0 
C C C 0 0 

c c c c c 
C C C C 0 
c C C C 0 
C C C 0 0 
c C C C 0 
c C C C 0 
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73 

7« 

75 
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77 
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79 
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82 
83 
8^ 

85 

86 
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89 
9C 

91 

92 

93 
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258 
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4 

3 

4 

4 

3 

4 

4 

3 

3 

3 

3 

4 
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16 
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3 

4 

4 

4 
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3 

5 

9 

25 

4C 
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22 

6 

4 

4 

4 

4 

4 
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49 

52 
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12 

4 

4 

4 

4 

4 

4 
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11 

3 3 
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4 
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3 e 
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IPL  CALIBIATION  DATA  TRANSMITTAL 
VIKING  LANDER  CAMERA 


TO:  IMAGING  TEAM  DATE;  1/3/7S 

CALIBRATION  KM  CQLQK  RESPONSE  VS.  ELEVATION  ANGLE.  FC-IB  CAMERA 

The  data  attached  and  llated  below  la  hereby  transmitted  to  you  as  part  of  the 
IPL  calibration  data  proceaslng  results. 


Table  1: Raw  data  from  the  Color  Reanonae  Teat  consisting  of  naan  IM^  and 

standard  deviation  for  a 3x3  pixel  area  centered  on  the  image 

of  the  MMA  Radiometric  source  with  a 2 cm  aperture. The  source 

waa  imaged  at  three  different  elevation  [ointiny  angles  for 


Graph  I and  II: FloLfl  q£  .datA  from  IflDle  1. 


TEST  DESCRIPTION  The  MMA  Radiometric  source  with  a 2 cm  aperture  was 

imaged  by  the  infrared  and  visual  color  channels  at  three  different  pointing 
angles  (0.  -HO*.  -30*).  The  swing  fixture  was  used  to  offset  the  elevation 
flSRlKi 

DATA  PROCESSING  DESCRIPTION  The  mean  DN  and  standard  deviation  was  computed 
Isi  i pUsI  area  on. the  in»&e, 


RESULTS  SUMMARY: 


There  appeers  to  be  no  significant  color  response  vs.  elevation 
effect  because  ve  see  no  correlation  of  the  data  between  FC-IB,  FC-2A 
and  SPARE.  This  lack  of  correlation  will  be  checked  against  the  remain- 
ing cameras  as  the  test  data  Is  processed. 


I 

I 
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TABLE  I 

Color  Response  vs.  Elevation  Angle 


1 

Tape!  VIK  217D 
Camera:  FC-IB 


Files  56  - 76 
Raw  Data 


I 


I 

I 

\ 

I 

I 

I 


CHAN. 

ELEV 

OFFSET 

GAIN 

DN 

0 

PSA 

TEMP 

•c 

FILE 

RED 

0* 

1 

4 

5S.778 

0.441 

+22 

56 

BLUE 

0* 

1 

4 

Sl.SSS 

0.500 

+24 

57 

GREEN 

0* 

1 

4 

49.889 

0.601 

+24 

58 

IRl 

0* 

1 

4 

47.000 

0.500 

+24 

59 

IR2 

0* 

1 

4 

42.444 

0.527 

+24 

60 

IR3 

0“ 

1 

4 

41.000 

0.707 

+24 

61 

SURVEY 

0“ 

1 

4 

51.000 

0.500 

+24 

62 

RED 

+10" 

1 

4 

54.444 

0.527 

+24 

6S 

BLUE 

+10" 

1 

4 

S2.222 

0.667 

+24 

64 

GREEN 

+10" 

1 

4 

50.111 

O.SSS 

+24 

65 

IRl 

+10" 

1 

4 

47.111 

0.601 

+24 

66 

IR2 

+10" 

1 

4 

42.667 

0.500 

+24 

67 

IRS 

+10" 

1 

4 

41.111 

0.601 

+24 

68 

SURVEY 

+10" 

1 

4 

50.889 

O.SSS 

+24 

69 

RED 

1 

W 

o 

0 

1 

4 

57.778 

0.441 

+24 

70 

BLUE 

-SO" 

1 

4 

S2.444 

0.527 

+24 

71 

GREEN 

-SO" 

1 

4 

51.000 

0.000 

+24 

72 

IRl 

-SO" 

1 

4 

46.778 

0.667 

+24 

7S 

IR2 

-SO" 

1 

4 

41.667 

0.500 

+24 

74 

IRS 

-SO" 

1 

4 

41.000 

0.000 

+24 

75 

SURVEY 

1 

CJ 

O 

o 

1 

4 

51.667 

0.500 

+24 

76 

I 
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IPL  CALIBIATION  DATA  TtAMSMITTAL 


VIKING  LAMDEK  CAMEBA 


11/8/74 


TO:  IMAGING  TEAM 


CALIBIATIOV  BOM  INTEBHAL  CAL.  THEBMAL  CAL  FC-IB 


The  data  attached  and  llated  below  la  hereby  tranaalttcd  to  you  as  part  of  the 
IPL  calibration  data  proceaalng  results. 


Cal  #2  and  Cal  #3  for  every  diode  at  +10*C.  -25*C  and 


Table  of  X Reaponee  vs.  Tei 


Tables  I-ITI 


Middle  T( 


taken 


TEST  DESCBIPTIOM  Internal  Calibrate  source  at  level  2 and  level  3 was 


each  diode  at  3 temperatures  In  the  Therwal  Vacuun  Chart>er 


DN  and  o were  llated  for  the  last  100 


RESULTS  SIMIARY: 

The  Blue  diode  channel  at  gain  #0  is  extreaely  noisy  (Raw 
o's  I{;7-10).  (k>rrecCing  to  gain  #1  gives  o!fe3. 5-5.0  coopered  to  oI^1.4-2.2 
for  the  BB  diodes  at  gain  #1. 

DN  values  were  divided  by  the  gains  as  a function  of  teopera- 
ture  to  renove  gain  dependence  from  the  data.  Taking  the  middle  tempera- 
ture data  as  lOOZ,  the  response  was  tabulated  as  a function  of  temperature 
for  each  diode  (Table  IV) . The  wide  range  in  X response  indicates  a 
possible  PSA  temperature  dependence. 

Both  of  these  problems  will  be  monitored  for  all  cameras. 


TABLE  I 


3 


4 

i 


FC-IB 

Internal 

Calibration  Thermal  Cal 

Test 

VIK  238D 

PSA 

temp  M-IO'C 

CAL 

# CHAN. 

OFF 

GAIN 

DN 

0 

P. 

,D.F 

2 

BBl 

1 

1 

30.420 

1.416 

31 

3 

BBl 

1 

2 

28.900 

0.965 

32 

2 

BB2 

1 

1 

28.050 

1.126 

33 

3 

BB2 

1 

2 

29.740 

0.611 

34 

2 

BB3 

1 

1 

37.450 

1.099 

35 

3 

BB3 

1 

2 

«^.600 

0.568 

36 

2 

BB4 

1 

1 

36.860 

1.096 

37 

3 

BB4 

1 

2 

39.650 

0.623 

38 

2 

BLUE 

1 

0 

35.460 

7..U5. 

39 

3 

BLUE 

1 

1 

29.530 

3.925 

40 

2 

GREEN 

1 

0 

41.770 

3.124 

41 

3 

GREEN 

1 

1 

40.220 

1.426 

42 

2 

RED 

1 

1 

36.510 

0.625 

43 

3 

RED 

1 

2 

40.060 

0.370 

44 

2 

IRl 

1 

1 

34.120 

1.203 

45 

3 

IRl 

1 

2 

33.200 

0.617 

46 

2 

IR2 

1 

1 

25.950 

1.417 

47 

3 

IR2 

1 

2 

21.270 

0.646 

48 

2 

IR3 

1 

1 

25.050 

1.081 

49 

3 

IR3 

1 

2 

18.370 

0.560 

50 

2 

SURVEY 

1 

1 

36.880 

0.517 

51 

3 

SURVEY 

1 

2 

38.450 

0.498 

52 

! 

i 
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TABLE  II 


I 


FC-IB 

Int«rn«l 

Calibration 

Thamal  Cal  Test 

VIK 

238D 

PSA  Temp 

-25*C 

CAL  # 

CHAM. 

OFF 

GAIN 

DN 

0 

P.D.F 

2 

BBl 

1 

1 

28.430 

1.872 

96 

3 

BBl 

1 

2 

28.530 

0.888 

97 

2 

BB2 

1 

1 

27.280 

1.040 

98 

3 

BB2 

1 

2 

28.930 

0.778 

99 

2 

BB3 

1 

1 

36.690 

1.369 

100 

3 

BB3 

1 

2 

42.070 

0.638 

101 

2 

BB4 

1 

1 

35.790 

1.410 

102 

3 

BB4 

1 

2 

39.260 

0.730 

103 

2 

BLUE 

1 

0 

31.900 

8.273 

104 

3 

BLUE 

1 

1 

28fOOO' 

x%X>  3,774 

105 

2 

GBEEN 

1 

0 

41.340 

3.371 

106 

3 

GREEN 

1 

1 

37.780 

1.610 

107 

2 

RED 

1 

1 

33.870 

0.935 

108 

3 

RED 

I 

2 

40.740 

0.504 

109 

2 

IRl 

1 

1 

33.070 

1.381 

110 

3 

IRl 

1 

2 

32.930 

0.752 

111 

2 

IR2 

1 

1 

25.570 

1.478 

112 

3 

IR2 

1 

2 

19.720 

0.801 

113 

2 

IR3 

1 

1 

23.510 

1.118 

114 

3 

IR3 

1 

2 

17.850 

0.555 

115 

2 

SURVEY 

1 

1 

35.420 

0.620 

116 

3 

SURVEY 

1 

2 

38.110 

0.315 

117 
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TABLE  III 


FC-IB 

Internal 

Calibration 

Thermal  Cal 

Test 

VIK 

237D 

PSA  Temp 

-41*C 

CAL  # 

CHAN. 

OFF 

GAIN 

W 

0 

P.D.F 

2 

BBl 

1 

1 

32.040 

2.204 

31 

3 

BBl 

1 

2 

29.430 

1.151 

32 

2 

BB2 

1 

1 

28.890 

1.462 

33 

3 

BB2 

1 

2 

29.940 

0.893 

34 

2 

BB3 

1 

1 

37.780 

1.853 

35 

3 

BB3 

1 

2 

41.340 

0.875 

36 

2 

BB4 

1 

1 

36.330 

1.626 

37 

3 

BB4 

1 

2 

39.430 

1.071 

38 

2 

BLUE 

1 

0 

34.950 

9.993 

39 

3 

BLUE 

1 

1 

27.020 

3.647 

40 

2 

GREEN 

1 

0 

43.110 

3.821 

41 

3 

GREEN 

1 

1 

41.740 

1.804 

42 

2 

RED 

1 

1 

35.120 

1.061 

43 

3 

RED 

1 

2 

40.780 

0.687 

44 

2 

IRl 

1 

1 

33.910 

1.422 

45 

3 

IRl 

1 

2 

32.710 

0.931 

46 

2 

IR2 

1 

1 

24.650 

2.234 

47 

3 

IR2 

1 

2 

19.190 

0.997 

48 

2 

IR3 

1 

1 

26.940 

1.103 

49 

3 

1R3 

1 

2 

18.140 

0.735 

50 

2 

SURVEY 

1 

1 

37.520 

0.539 

51 

3 

SURVEY 

1 

2 

38.020 

0.601 

52 
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TABLE  IV 


X RESPONSE  (DN/G)  as  function  of  Tamperature 
(Middle  Tenperature  taken  as  lOOZ) 


CALIBRATE  #2 

OFFSET  #1 

Diode 

Z(DN/G) /Teap 

Z (DN/G) /Temp 

Z (DN/G) /Temp 

BBl 

106.34/+WC 

100.0/-25*C 

112.70/-41*C 

BB2 

102.19/+10*C 

100.0/-25*C 

105.90/-41*C 

BB3 

101.45/+10*C 

100.0/-25*C 

102.97/-41*C 

BB4 

102.36/+10*C 

100.0/-25’C 

101.51/-41*C 

BLUE 

106.36/+10*C 

100.0/-25-C 

113.10/-41"C 

GREEN 

99.68/+10*C 

100.0/-25*C 

107.65/-41*C 

RED 

107.13/+10*C 

100.0/-25*C 

103.69/-41’C 

IRl 

102.54/+10*C 

100.0/-25*C 

102.54/-41-C 

IR2 

100.86/+10*C 

100.0/-25?C 

96.40/-41‘*C 

IR3 

105.90/-H0*C 

100.0/-25*C 

114.59/-41-C 

SURVEY 

103.48/+10*C 

100.0/-25*C 

105.93/-41*C 
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IPL  CALIBIATIOM  DATA  TRANSMITTAL 


VIKING  LANDER  CAMERA 


TO:  IMAGING  TEAM 


CALIBRATION  RDM  FC-IB  CAL-BOT  OFFSET  TEST 


The  data  attached  and  listed  below  is  hereby  transmitted  to  you  as  part  of  the 
IPL  calibration  date  processing  results. 


1.  Table  of  Offsets  in  Millivolts 


2.  Graph  of  Millivolts  vs.  Offset  Number 


3.  The  Mean  Mllllvolts/Offset  St«; 


TEST  DESCRIPTION  D.C.  voltage  was  Input  to  the  test  connector.  The  camera  was 


lerated  at  a gain  of  3.  A PDF  was  taken  at  each  offset,  adjusting  the  D.C 


voltage  every  5 fraaws  to  avoid  saturation  (repeating  the  last  offset  %#hen 


DATA  PROCESSING  DESCRIPTION  Mean  DN  was  listed  for  each  of 


SS  ■ 200.  NL  ■ 30.  NS  ■ 30).  These  DW*s  were  divided  by  the  camera  gain 


(55.577942)  to  genmrete  an  "offset  ladder*'  for  each  analog  Input.  (End  points 


were  set  equal  to  give  a continuous  relationship  for  graphing.)  A least  squares 


fit  was  used  to  arrive  at  the  slops  or  mean  nllllvolts/offMt  step 

ANALYST 


PC- IB  CAL  BOT  OFFSET  TEST 

SU)FE*  >0.143602  mllllvolts/offset  step 


G^I^  V#LL'£»- 
CFFSE1  ^U^<£Ela 

O 

• I 


*5,5119At 

CK 


V/LLES 
•*6,C46- 
48  .C58 
-40-»CC^ 
22.CS4 
-24.CC1- 
16  .CC4 

-55-.cie- 

47.166 

21  .*;26 
-22.^29* 
15.SC3 
-54,660- 
46 .4S6 
-t«-7C  ST- 
20. 61C 
-12V8C9- 
14.622 
"52V4C-7- 
45.564 
27.CS6 
29.764 
-21.667- 
12.282 
-5^2.-15  7- 
44 . 198 
- 2 6 « 4-6-1- 
28.4P9 
-«>-.-ce-4- 
12.C51 
-56»997- 
48  .977 

22.2CO 

-24.997- 

17.CC2 

"0*996r- 


OFFS6T  IN  VCLIS 

<-i2Cf^21 

C.C64695 

-C. 222541 

-<.268156 

-C.512C44 

-C-.512C44 

-C. 6 52222 

<-.7  <1  <2-1 

-C. 927252 

-1.C712  29 

-1.2l5f2« 

-1.2I5E26 

-1.262721 

-1.64F554 

--^.-7  68«l<- 

-1.926C2^ 

■— l-i9  26C22 

-2.C77141 

-2.215ICJ 

-2.261425 

-2.5C7112 

-2.657964 

-f  .657964^ 

-2.6CU6E 

2-.-94C  <7{ 

-2.C63E16 

-5.2264£< 

-2.27958C 

- -2. 2 79  5 8C- 

-2.522EE1 

2r6-672^<c 

-2.822946 

-2.9  5 5 24  V 

-4.C99I99 

-4.243249 
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IFL  CALIBIATIOII  DATA  TKAHSMITTAL 


yXl 


VIKIHG  LANDER  CAMERA 

TO:  IMACING  TEAM  DATE:  10/31/74 

CALIBRATION  RDM  PC-IB  GAIN  TEST 

The  data  attachad  and  llatad  balow  la  hareby  tranamlttad  to  you  as  part  of  the 
IPL  calibration  data  procaaslng  raaulta. 


Plots  of  DW  V8.  voltage  Input  for  all  six  gain  sattlngs  and  thraa 
temperatures . 


Tables  of  the  plotted  values . Plots  of  gain  percent  vs.  tamparatura. 


Raaults  summary  attachad. 


TEST  DESCRIPTION  Varloua  voltages  were  Input  to  the  video  amplifier  directly 
via  the  test  connector.  2.5*  PDF’s  ware  generated  at  each  of  five  voltage 
levels  for  all  gain  settlnea  and  three  tenperaturea . 


DATA  PROCESSING  DESCRIPTION  Mean  DM  and  standard  deviation  were  calculated 

for  the  30x30  pixel  area  (total  - 900  pixels)  starting  at  line  80  and 

■ainpip.  200.  Linear  least  squarea  waa  used  to  determine  the  slope  of  DM  vs. 
voltage  relationship.  90  PDF* a were  processed. 


/ 




RESULTS  SUMMARY: 


Overall  the  Thermal  Vac  Gain  Teat  data  for  FC-IB  looka  very 
good.  The  o's  range  from  0.0  to  0.8  indicating  overall  low  noiae  in 
Gain  tests.  Linear  least  squares  analysis  for  each  test  to  obtain  a 
best  fit  slope  value  also  showed  very  low  scatter  of  data  points.  All 
data  points  for  partially  saturated  frames  have  been  discarded  before 
the  linear  least  squares  analysis. 

The  worst  teiq>erature  variation  In  X Gain  Is  at  Gain  “ 0. 
All  other  Gains  have  Z variation  of  1.5Z  or  less. 
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FC-IB  THEBMAL  CAL.  TEST 
GAIN  LINEARITY 

TAPE:  VIK237D  FRAME  COUNT:  ^ FILES:  26-30 

gain  - 0 OFFSET.  • 1 

PSA  TEMP  - -41*C 
SURVEY  DIODE  SELECT 


VOLTS 

DH 

± 

SIGMA 

0.050 

*60.458 

0.978 

0.045 

55.973 

1.007 

0.030 

50.506 

0.998 

0.020 

47.133 

0.963 

0.015 

42.553 

0.963 

* 15Z 


saturated  at  62  DN 
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FC-IB  THERMAL  CAL.  TEST 
GAIH  LINEARITY 

TAPE:  VIK237D  FRAME  COUNT:  FILES:  21-25 

GAIN  - 1 • OFFSET  - x 


PSA  TEMP  - -41* C 

SURVEY  DIODE  SELECT 


VOLTS 

TO 

SIGMA 

0.200 

*61.428 

0.521 

0.170 

54.599 

0.523 

0.155 

52.218 

0.548 

0.090 

37.151 

0.591 

0.030 

23.589 

0.527 

* 43Z  saturated  at  62  DN 
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rC-lB  THERMAL  CAL.  TEST 

gaih  linearity 

TAPE;  VIK237D  FRAME  COUNT:  FILES;  16-20 

gain  - 2 OFFSET  - 1 


PSA  TEMP  - -41*C 

SURVEY  DIODE  SELECT 


VOLTS 

EN 

t 

1 

SIGMA 

0.A8 

*61.109 

0.316 

0.44 

56.844 

0.492 

0.31 

42.398 

0.513 

0.19 

29.000 

0.323 

0.06 

14.824 

0.519 

* lOZ  saturated  at  62  DN 
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TAPE: 


VIK237D 


GAIN  - 3 


fC-lB  THERMAL  CAL.  TEST 
GAIN  LINEARITY 

frame  COUNT;  . ElU^S: 

OFFSET  - 1 


PSA  TEMP  - -41*  C 

SURVEY  DIODE  SELECT 


VOLTS 

EN 

± 

SIGMA 

1.00 

59.049 

0.240 

0.87 

52.000 

0.0 

0.62 

38.118 

0.325 

0.37 

24.090 

0.287 

0.12 

10.301 

0.459 

374 


.3 


TAPE: 
GAIN  - 


VIK237D 

5 


FC-IB  THERMAL  CAL.  TEST 
GAIN  LINEARITY 

FRAME  COUNT;  FILES; 

OFFSET  - 1 


PSA  TEMP  - -43*C 

SURVEY  DIODE  SELECT 


1.50 

0.50 


DN 

± 

SIGMA 

59.0 

0.0 

49.104 

0.419 

36.0 

0.0 

22.0 

0.0 

8.0 

0.0 

376 


i 


PC-IB  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


TAPE!  VIK237D  FRAME  COUNT:  ^ FILES:  91-95 

GAIN  - 0 OFFSET  - i 


PSA  TEMP  - -27*C 
SURVEY  DIODE  SELECT 


VOLTS 

EN 

± 

SIGMA 

0.050 

55.564 

0.881 

0.045 

51.814 

0.837 

0.030 

45.246 

0.847 

0.020 

40.650 

0.862 

0.015 

40.732 

0.839 

I • 


I 
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I 


rC-IB  THEIC1AL  CAL.  TEST 
GAIN  LINEARITY 

TAPE:  V1K237D  FRAME  COUNT:  FILES;  86-90 

GAIN  - 1 • OFFSET  - i 


PSA  TEMP  - -27*C 
SURVEY  DIODE  SELECT 


VOLTS 

W 

i 

SIGMA 

0.200 

*60.508 

0.612 

0.170 

53.102 

0.599 

0.155 

50.681 

0.615 

0.090 

36.418 

0.594 

0.030 

22.020 

0.546 

* 51  saturated  at  62  DN 
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-H  , 


TAPE: 
GAIN  - 


VIK237D 

2 


FC>1B  THERMAL  CAL.  TEST 
GAIN  LINEARITY 

FRAME  COUNT:  FILES:  81-85 

OFFSET  - 1 


PSA  TEMP  - -27*C 

SURVEY  DIODE  SELECT 


VOLTS 

t 

SIGMA 

0.48 

*61.294 

0.463 

0.44 

57.260 

0.452 

0.31 

42.559 

0.541 

0.19 

29.191 

0.400 

0.06 

14.418 

0.515 

* 29%  saturated  at  62  DN 


I 
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rC-lB  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


TAPE; 

VIK237D 

FRAME  COUNT: 

FILES : 76 

• 

GAIN  - 

3 

OFFSET  - 1 

PSA  TEMP  - -27“C 

SURVEY  DIODE  SELECT 

, 

VOLTS 

DN  ± 

SlGUk 

1.00 

59.397 

0.519 

0.87 

52.004 

0.075 

0.62 

38.344 

0.476 

0.37 

24.070 

0.256 

0.12 

10.468  . 

0.499 

PSA  TEMP  - _29*C 
SURVEY  DIODE  SELECT 


VOLTS 

TO 

± 

Sld-IA 

2.00 

57.027 

0.203 

1.75 

50.576 

0.496 

1.25 

36.602 

0.490 

0.75 

23.000 

0.0 

0.25 

9.000 

0.0 
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PC-IB  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


TAPE:  VIK237D 

GAIN  - 5 


FRAME  COUNT: 

OFFSET  - , 


FILES : 66-70 


PSA  TEMP  - -29«C 

SURVEY  DIODE  SELECT 


VOLTS 

EN 

± 

SIGMA 

4.20 

59.0 

0.0 

3.50 

49.026 

0.221 

2.50 

36.0 

0.047 

1.50 

22.0 

0.0 

0.50 

6.0 

0.0 

TAPE:  VIK238D 

GAIN  - 0 


PC-IB  THERMAL  CAL.  TEST 
GAIN  LINEARITY 

FRAME  COUNT:  FILES:  26-30 

OFFSET  - 1 


PSA  TEMP  - +10“ c 

SURVEY  DIODE  SELECT 


VOLTS 

5!L 

± 

SIGMA 

0.050 

54.902 

0.772 

0.045 

53.011 

0.761 

0.030 

44.859 

0.792 

0.020 

41.727 

0.762 

0.015 

39.182 

0.806 

r-  ^ 


V 


h 


FC-IB  THERMAL  CAL.  TEST 
GAIN  LINEARITY 

TAPE;  VIK238D  FRAME  COUNT:  PILES;  21-25 

GAIN  - 1 • OFFSET  - 1 


PSA  TEMP  - +10* C 

SURVEY  DIODE  SELECT 


VOLTS 

DN 

t 

SIGMA 

0.200 

60.362 

0.499 

0.170 

53.602 

0.508 

0.155 

50.344 

0.492 

0.090 

35.602 

0.501 

0.030 

22.182 

0.445 
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FC-IB  THERMAL  CAI..  TEST 
GAIN  LINEARITY 


TAPE:  V1K238D  COUNT: 

GAIN  - 2 OFFSET  - 


FILES; 


16-20 


PSA  TEMP  - +10*C 

SURVEY  DIODE  SELECT 


VOLTS 

DN 

± 

SIGMA 

0.48 

60.998 

0.058 

0.44 

56.921 

0.275 

0.31 

42.011 

0.111 

0.19 

29.004 

0.083 

0.06 

14.034 

0.183 

i 

i 

I 


i 


385 


rC-lB  THERMAL  CAL.  TEST 
GAIN  LINEARITY 

TAPE:  VIK238D  FRAME  COUNT:  FILES:  11-15 

GAIN  - 3 OFFSET  - 1 


PSA  TEMP  - +10*  C 

SURVEY  DIODE  SELECT 


VOLTS 

DN 

± 

SIGMA 

1.00 

59.187 

0.411 

0.87 

52.000 

0.000 

0.62 

38.040 

0.200 

0.37 

24.000 

0.000 

0.12 

10.381 

0.486 

I 


I 


TAPE:  VIK238D 
GAIN  - 4 


rC-lB  THERMAL  CAL.  TEST 
GAIN  LINEaUTV 

▼RANK  COUNT:  FILES:  6-10 

. OFFSET  “ 1 


PSA  TEMP  - 
SURVEY  DIODE  SELECT 


VOLTS 

21 

± 

SIGMA 

2.00 

57.06 

0.145 

1.75 

50.160 

0.370 

1.25 

36.907 

0.292 

0.75 

23.000 

0.000 

0.25 

9.000 

0.000 

387 
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PC-IB  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


TAPE: 

V1K238D 

FRAME  COUNT: 

FILES ; 1 

GAIN  - 

5 

OFFSET  ■■ 

1 

PSA  TEMP  - ^8*C 

SURVEY  DIODE  SELECT 

VOLTS 

TO  ± 

SIGMA 

4.20 

59.0 

0 

0.1) 

3.50 

49.0 

0.0 

2.50 

35.0 

0.0 

1.50 

21.287 

0.615 

0.50 

7.999 

0.034 
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so  340A  to  OICTZOCM  OttA^M  PA#Cf* 
1C  <(  *0  PCP  iNC^ 

luaCNC  DICTZOCN  CO. 
VA3C  ••  W • t. 

1 

FC-IB 

THERMAL  CAL  TEST 

Gain  as  a function  of  temperature 

Gain 

Setting 

Galn/Teap 

Gain/Temp 

Gain/Temp 

0 

452.870261/+10’C 

433.331787/-27*C 

419.773682/-41*C 

1 

224.776306/+10*C 

223.400360/-27*C 

224. 349548/ -41 *C 

2 

111.911591/+10*C 

112.620056/-27*C 

110.675858/-41*C 

3 

55.577942/+10*C 

55.647614/-27*C 

55.507950/-41*C 

4 

27.388290/+10*C 

27.496718/-29*C 

27.356552/-41*C 

5 

13.790790/+8*C 

13. 724940/ -29*C 

13.734254/-43*C 
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FC-IB  THERMAL  CAL  TEST 


Gain  Percent  as  a function  of  Teaperature 


Gain  at  "Middle" 

Teoperature  * lOOX 

Gain 

ittlng 

Z/Tenp 

Z/Tenp 

Z/Tenp 

0 

104.50892/+WC 

100.0/-27*C 

96.87120/-41*C 

1 

100.61591/-*-10*C  ' 

100.0/-27*C 

100.42488/-41*C 

2 

99.37092/+10*C 

100.0/-27*C 

98.273667/-41*C 

3 

99.87A80/+10*C 

100.0/-27*C 

99.74902/-41*C 

A 

99.60567/+10*C 

100.0/-27*C 

99.49024/-41*C 

5 

100.47978/+8*C 

100.0/-27*C 

100.06786/-43*C 

-T 


IPL  CALIBIATION  DATA  TRANSMITTAL 


VIKING  LANDER  CAMERA 


TO:  IMAGING  TEAM 


DATE:  7/17/74 


CALIBRATION  RDN  INTERNAL  CAL.,  SPARE  CAMERA 

The  data  attached  and  Hated  below  la  hereby  trananitted  to  you  as  part  of  the 
IPL  calibration  data  processing  results. 

Tables  of  CAL2  and  CAL3  data  for  every  diode  at  -39*C,  -25*C  and  ♦14*C. 


TEST  DESCRIPTION 


Internal  Calibrate  Level  2 and  Internal  Calibrate  Lei 


■ode  was  selected  for  each  diode  at  three  teneratures. 


DATA  PROCESSING  DESCRIPTION  Mean  DM  and  standard  deviation  were  calculated 
for  the  last  100  saeples  of  line  three  of  each  PDF. 


ANALYST 


APPROVAL 


398 


TABLE  II 

•SFARE'  CAL.  2 & CAL.  3 DATA 


VIK-196D 


PSA  TEMP.  - -25*C 


CAL. 

CHAW. 

OFF 

GAIN 

DN 

2 

BBl 

1 

1 

35.010^  ,0*S0 

3 

BBl 

1 

2 

40.650 

2 

BB2 

1 

1 

35.-640> 

3 

BB2 

1 

2 

41.^  «3io 

2 

BB3 

1 

1 

35.210  .200 

3 

BB3 

1 

2 

40.t00 

2 

BB4 

1 

1 

35.-9W  .ifc 

3 

BB4 

1 

2 

40.  m nio 

2 

BLUE 

1 

0 

43.990 

3 

BLUE 

1 

1 

43.350 

2 

GREEN 

1 

0 

43.500 

3 

GREEN 

1 

1 

42.950 

2 

RED 

1 

1 

35/0*0“,S20 

3 

RED 

1 

2 

43.930 

2 

IRl 

1 

1 

ss.ooo-  .o4o 

3 

IRl 

1 

2 

33,000  .Z^ 

2 

IR2 

1 

1 

-"9  29.040  ,2flo 

3 

IR2 

1 

2 

20.850 

2 

IRS 

1 

0 

53.000-  .630 

3 

IR3 

1 

1 

45.900.350 

2 

SURVEY 

1 

1 

34.900.  .“W 

3 

SURVEY 

1 

2 

39.000 

SiqiA 

1.196 

0. 639 

1. -iee^'V> 
l.-m•.^^r 


P.C. 

103 

104 

105 

106 
107 


0. -»41  108 

1. -046  ,04^  109 

O.OtO-  ^0  7 110 
3^  .To7  111 
1.445  112 

2.670  113 

1.284  114 

O.?e0  115 

0.357  116 

0.-954  .16,1  117 

o.w  .57aii® 

0.684  ^ 120 

2.133  121 

l^OU-  .0^5  122 
O.OOO-  .5^^123 
0.0  124 


TABLE  I 

'SPABE*  CAL.  2 & CAL.  3 DATA 


TAPE  VIK-196D 


CHAN. 


BBl 

BBl 

BB2 

BB2 

BB3 

BB3 

BB4 

BB4 

BLUE 

BLUE 

GREEN 

GREEN 

RED 

RED 

IRl 

IRl 

IR2 

IR2 

IR3 

IR3 

SURVEY 

SURVEY 


PSA  TEMP.  - -39*C 


31.990 


SIGMA 


1.245 


? a 1 .^0^.G4^104 

2 40.4rTfT  *^70  0.64O'**'^106 

1 30.49«  ,q<a^  i.-9»i  45  V i07 

2 40.920  0.703  ’^108 

1 32.690  1.138  109 

2 40.WO  v5‘?C>0.9W'*S'^8i10 

0 SO.diO  , 2.70  2 ,9*9- . 470  111 

1 — ^28.«eO  .^^l.-424 

0 43Uttft  7^113 

1 31.W0.,Sig  0.900 

2 43.970  0.334  116 

1 30.620  ^ 1.037  U7 

2 32 .ABO- ,4^0  0.539  118 

1 -♦23.168  .“V,  ^119 

2 20.950  0.639  120 

0 50.666-.OlD  2/616  .0»8  121 

1 43.616  *n4o  1.6i6',Dp,q  122 

1 31.«a-jQj5  0.661  *^fliol23 

2 39.000  0.00  * 124 


TABLE  III 

'SPARE'  CAL.  2 & CAL.  3 DATA 


VIK-197D 


PSA  TEMP,  - +14 *C 


m 


i 


/ 


CHAN. 

BBl 

BBl 

BB2 

BB2 

BB3 

BBS 

BB4 

BB4 

BLUE 

BLUE 

GREEN 

GREEN 

RED 

RED 

IRl 

IRl 

IR2 

IR2 

IR3 

IR3 

SURVEY 

SURVEY 


34. «e0>«$*7O 
41.800 

35. ^68' .4^0 
41.438,^20 
35.050 
41.880 

35 .488  ,'7  40 

42.488 
39.030 
31.'T?8-.'7(0 

45.488.^70 

41.880 
36 .818  , 0 2^ 
44.170 
32.610 
34.400 
*30.140 
23.560 
52.830 
48.710 
34.650 
40.260 


SIGMA  F.C, 

0.888  .^5^  103 
0.602  104 
0.884',fltt6  105 
0.888  ./5’44  106 
1.899-  ,oqjT  107 
0.639  ^ 108 

0.989-  .^14- 109 

0. 88*  .ratllO 

2.914  *^^111 

1. -I88  112 

1.244  '^lU 
0.-894. CiA  115 
0.428  116 

0.927  117 

0.584  118 

1.105  119 

0.668  120 
1.889-,6^  121 
1.090  122 

0.498  123 


4 ' 


RESULTS  SUMMABY 


1. )  The  purpoM  of  th«  Intornal  Calibration  taat  la  to  provlda  a 

baaallne  to  chack  caaara  parfomanca  aftar  Mara  landing.  The 
teat  raqulraa  a CAL2  and  a CALS  aaquanca  for  each  dloda  at 
three  taaparaturaa . 

2. )  Since  the  la^  output  la  not  atabllltad  until  about  the  last 

half  of  line  three,  only  the  last  100  saoplas  of  line  three 
ware  used  for  data  analysis. 

3. )  Standard  deviation  on  the  Blua  and  Green  channel  Is  unusually 

high  at  gain  0,  CAL2  for  all  tenperatures. 

^•)  Suggestions: 

Itek  should  try  to  get  a better  PSA  Temperature  spread 
than  was  achieved  on  this  test. 


IPL  CALIBRATION  DATA  TRANSMITTAL 
VIKING  LANDER  CAMERA 

TOt  IMAGING  TEAM  DATE:  1974 

CALIBRATION  yw  SPARE  CAMERA,  GAIN  TEST 

Th«  data  attachad  and  llatad  below  la  hereby  transmitted  to  you  as  part  of  the 
IPL  calibration  data  processing  results. 


T 


DATA  PROCESSING  DESCRIPTION  Mean  DH  and  standard  davlatloa  were 
for  the  30»30  pixel  area  (total  ■ 900  plnela);.etartlnt  at  ***  full  Wffi 
laaat  squares  was  uaad  to  determine  the  scope  of  DN  vs.  voltaaa  wd^toa- 
shuo,  90^P*s  were  procaasad. 


• » 


m 


RESULTS  SOMMAKY 

Th«r«  «r«  no  rani  nurprlann  In  thn  dntn  with  thn  ponslblo  nxcnptlon  of 
thn  Inrgn  variation  of  Gain  v».  Tanparatura  for  Gain*  o and  1.  Cain  0 
« ▼»rlatlon  of  UX  batwaan  -27*C  and  althar  +16*C  or  -39*C. 

tha  STC  caaara  whara  tha  largaat 
davlatlon  3X.  Tha  ahapa  of  tha  Gain  va.  Ta^>aratura  graph  la  vary 
«n<i  SPARE  (for  a gain  of  0),  howavar.  Apparantly  th^ 

r«covara 

V2TI  low  ta^>  (-AO'C).  It  will  ba  Intaraatlng  to  natch  data  from 
othar  caneraa,  to  aaa  If  thla  bahavlor  la  rapaatad< 

landing  to  a poor  datarnLn- 
atlon  of  t^aratura  dapandanca.  Tha  high  and  aiddla  taoparaturea  wara 

o5i^*12*c  taaparaturaa  ware  dlffarant  by 

TOly  12  C.  Itak  ahould  atrlva  to  achlave  a battar  apaclng  of  taamara- 

wUlTvS  a 

Saturation  waa  a problaa  on  aavaral  fraoaa.  Saturation  or  partial 

data  at  roon  taaqparatura  for  Oalna  1 and  2,  and 
at  alddla  taiaparatura  for  Galna  0,  1.  2.  Tha  analog  Input  should  ba 
dacraaaad  for  tha  high  points  on  thasa  data  runs.  Tha  following  voltagas 
ara  raco-nenoad  for  tha  ••High  Polnf  at  tha  glvan  taaparatura  aJd  gilJ? 


TEMP 

G^M  OLD  VOLTS  HEW  VOLTS 

Room 

1 

0.200  0.190 

Room 

2 

0.480  0.470 

Middle 

0 

lEllmlnate  top  point,  substitute  new 
low  point  - 0.005  volts] 

Middle 

1 

[Eliminate  top  point,  substitute  new 
low  point  - 0.010  volts] 

Middle 

2 

[Bllffllnata  top  point,  substitute  new 
low  point  - 0.020  volts] 
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SPARE  THERMAL  CAL.  TEST 
GAIN  LIMRARITY 


lAPEl  197D 
GAIN  • 0 


FRAME  CODMT!  26-30 
OFFSET  - 1 


FILES : 26-30 


PSA  TEMP  • -fl6*C 
SURVEY  DIOOB  SELECT 


VOLTS 

M 

± 

SIGMA 

FRAME  COUNT 

0.050 

57.811 

0.742 

26 

0.045 

54.957 

0.769 

27 

0.030 

48.328 

0.716 

28 

0.020 

44.884 

0.767 

29 

0.015 

41.221 

0.762 

30 

GAIM  - 450.55420  DN/VOLT 


SPAll  THEIKAL  GAL.  TEST 
GAIM  LDIEARITY 

TAPES  197D  PEAKS  COWTs  21-25  FILES:  21-25 

CADI  • 1 OFFSET  • 1 


PSA  TEMP  ■ 4-14*C 
SUim  DIOU  SELECT 


VOLTS 

m 

± SIGMA 

FRAME  COUNT 

— ^ 0.20 

61.913 

PARTIALLY 

SATURATED 

21 

0.17 

55.450 

0.499 

22 

0.155 

51.630 

0.489 

23 

0.090 

36.744 

0.441 

24 

0.030 

23.320 

0.472 

25 

GAIN  - 228.76236  W/VOLT 
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SPARE  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


lAPEt 

197D 

PRAME  COUMTi 

16-20  nLES : 

GAIN  • 

2 

0FP8ET 

- 1 

FRAME  COUNT:  16-20 

PSA  TEMP  - 

+14*C 

SURVEY 

DIOOB 

SELECT 

VOLTS 

ni  ± 

SIGMA 

FRAME  COUNT 

->0.48 

62.000 

SATURATION 

16 

0.44 

57.436 

0.517 

17 

0.31 

43.000 

0.0 

18 

0.19 

29.894 

0.352 

19 

. 0.06 

15.000 

0.0 

20 

gain  - 111.45090  Ml/VOLT 
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SPAU  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


TAPlt  1970 

FRAME  COUNT: 

11-15  FILES: 

GAIN  - 3 

0FP8BT  - 

1 

PSA  TEMP  - 

+14*C 

SURVEY  DIOOl 

SELECT 

VOLTS 

w ± 

SIGMA 

FRAME  COUNT 

1.00 

60.000 

0.0 

11 

0.87 

52.999 

0.047 

12 

0.62 

38.737 

0.441 

13 

0.37 

24.960 

0.197 

14 

0.12 

11.000 

0.0 

15 

11-15 


GAIN  - 55.78564  DN/VOLT 
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^ / t,  4* 


SFAU  THERMAL  CAI..  TEST 
GAIN  LINEARITY 


/ 


TAPES  197D  FRAME  COUNT:  06>10  FILES:  06-10 

GAM  - 4 OFFSET  - 1 

PSA  TEMP  ■ -«^14*C 
SURVEY  DIODE  SELECT 


VOLTS 

31  ± 

SIGMA 

FRAME  COUNT 

2.00 

58.000 

0.0 

06 

1.75 

51.000 

0.0 

07 

1.25 

37.000 

0.0 

08 

0.75 

23.000 

0.0 

09 

0.25 

09.000 

0.0 

10 

GAIN 


27.99994  EN/VOLT 


S?ABE  THEIMAL  CAL.  TEST 
GAIN  LIHIARITY 


■Bl 


1AP1{ 

197D 

FRAME  COUNTt 

01-05  FILES 

GAHI  - 

5 

OFFSET  - 

1 

PSA  TEMP  ■ 

+14*C 

SURVEY 

DlOOt 

SELECT 

VOLTS 

» ± 

SIGMA 

FRAME  COUNT 

4.20 

59.000 

0.0 

01 

3.50 

50.000 

0.0 

02 

2.50 

36.000 

0.0 

03 

1.50 

22.000 

0.0 

04 

0.50 

08.000 

0.0 

05 

GADI  • 13.84U9  EK/VOLT 


SPAIE  THERMAL  CAL.  TEST 
GAIM  LINEARITY 


lAPlt  196D 


FRAME  COUNT:  26-30  FILES:  91.95 


GAIN  - 0 OFFSET  - 1 


PSA  TEMP  • .27*C 

SUIVEY  DIOOB  SELECT 


VOLTS 


W ± 


SIGMA 


FRAME  COUNT 


? 


-^0.050 

61.771  ^ 

0.432 

26 

0.045 

59.237 

0.592 

27 

0.030 

52.686 

0.597 

28 

0.020 

49.077 

0.654 

29 

0.015 

47.047 

0.639 

30 

GAIN  - 

404.18408  DN/VOLT 
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SPAIE  THEBMAL  CAL.  TEST 
GAIN  LIHEAEITY 


PSA  TEKP  - -27*C 
STIEVEY  DIODE  SELECT 


VOLTS 

w ± 

SIGMA 

FBAME  COUNT 

— ^0.20 

61.873>^ 

0.354 

21 

0.17 

57.074 

0.309 

22 

0.135 

53.507 

0.330 

23 

0.090 

39.010 

0.183 

24 

0.030 

26.209 

0.407 

25 

GAIM  - 220.27850  DN/VOLT 


SPAKE  THEKMAL  CAL.  TEST 
GAIN  LINEARITY 


lAPEt  I960  FIAME  COUHTi  16-20  FILES:  81-85 

GAIN  - 2 OFFSET  - 1 


PSA  TEMP  - -27*C 
SURVEY  DIODE  SELECT 


VOLTS 

“1  ± 

SIGMA 

FRAME  COUNT 

^-^0.48 

/ 

62.000 

SATURATION 

16 

0.44 

57.983 

0.203 

17 

0.31 

43.017 

0.141 

18 

0.19 

29.969 

0.209 

19 

0.06 

15.000 

0.0 

20 

GAIN  - 

112.71609  DN/VOLT 
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S?AU  THEIMAL  CAL.  TEST 
GADI  LIMBARm 


lAPBt  196D 

FIAME  GOOHTt  11-15 

FILES 

GAOI  - 3 

orrsR  - 1 

PSA  TEMP  - 

-27*C 

SUIVEY  DIODE 

SELECT 

VOLTS 

w ± 

SIGMA 

FBAME  COUNT 

1.00 

60.000 

0.0 

11 

0.87 

52.979 

0.149 

12 

0.62 

39.000 

0.0 

13 

0.37 

25.000 

0.0 

14 

0.12 

11.000 

0.0 

15 

ST All  THIIMAL  CAL.  TEST 
GAIN  LIMlAim 


TAPI I 196D 

GAIN  - 4 0FP8ET 


PSA  TINP  ■ -29*C 
8U1VXT  DIOnt  81LSCT 


VOLTS 

t 

2.00 

58.000 

/ 

1.75 

51.000 

1.25 

37.000 

0.75 

23.000 

0.23 

09.000 

GAIN  - 27.99994  m/VOLT 


PIAME  COONTt  06-10  PILES:  71-73 

1 


SIGHA 

FKAME  COUNT 

0.0 

06 

0.0 

07 

0.0 

08 

0.0 

09 

0.0 

10 

m 


lAFEi  196D 
GADI  - 3 


SPAU  THEBMAL  CAL.  TEST 
GAIN  LINEARITY 


FRAME  OOIMT:  01-05 


HLES:  66-70 


OFFSET  - ^ 


PSA  TEMP  - -29*C 
SURVEY  OIOOI  SELECT 


VOLTS 

4.20 

3.50 

2.50 

1.50 
0.50 


59.000 

50.000 

36.000 

22.00 

08.000 


SIGMA 

0.0 

0.0 

0.0 

0.0 

0.0 


/ 


FRAME  COUNT 

01 

02 

03 

04 

05 


GAIN  - 13.84129  DM/ VOLT 
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SPm  THEnOL  CAL.  TEST 
CADI  LH1AEIT7 


TAPEz  196D 
GAO  • 1 


0FP8IT 


. / 


IBAME  COORz  21-25 


FILES!  21-25 


FSA  TEMF  • -39*C 
Slum  DIOK 


FOLTl 

m t 

SIGMA 

FRAME  < 

0.20 

' r 

58.429 

y 

0.497 

21 

0.17 

52.428 

0.497 

22 

0.155 

48.666 

0.474 

23 

0.090 

33.926 

0.320 

24 

0.030 

20.727 

0.446 

25 

GAIN  » 111.56445  ON/VOLT 


SPAIS  THZnUL  CAL.  TESt 
GAIM  LmiAXITT 


TAFIt 

I960 

fum  OOOMTt 

11-15  nUS: 

tSATm  m 

3 omiT  - 

l‘ 

• 

FS4  TIKP  ■ >39*C 

* 

SmVET 

Dion 

¥0LT8 

a ± 

SIGMA 

FRAME  COOMT 

1.00 

59.000 

0.0 

11 

0.67 

52.000 

0.0 

’ 12 

0.62 

38.000 

0.0 

13 

0.37 

24.000 

0.0 

14 

0.12 

10.000 

0.0 

15 

GAIN  - 

55.78088  DN/VOLT 

7 
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tPiU  miMAL  CAL.  TEST 
6AZ>  LIRIARITT 


TAPES 


I960 


PEAKE  OODBTi  01-05 


FILES  s 01-05 


CADI  • 5 

OFFSET  - 

1 

PSA  TEMP  - 

SEEVET  DIOK 

-39*C 

VOLTS 

li 

If 

8ICKA 

PEAKE  1 

A. 20 

y 

59.000 

i/ 

0.0 

01 

3.50 

49.000 

0.0 

02 

2.50 

35.527 

0.577 

03 

1.50 

22.000 

0.0 

04 

0.50 

08.000 

0.0 

05 

GAIK  - 13.71861  DN/VOLT 
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IPL  CALIBRATION  DATA  TRANSMITTAL 


VIKING  LANDER  CAMERA 


TO:  IMAGING  TEAM 


DATE:  July  3,  1974 


CALIBRATION  RON  SPARE.  OFFSET  TEST 


The  data  attached  and  listed  below  is  hereby  transmitted  to  you  as  {fart  of  the 
IPL  calibration  data  prottasl&g  results. 


1.  Table  of  Offsets  In  Millivolts. 


2.  Graph  ofi  Hllllvolts  vs.  Offset  Number. 


3.  The  Mmp  Mllllvolts/Offset  Step. 


TEST  DESCRIPTION  P»C.  voltage  was  Input  to  the  test  connector.  The  camera  was 
operated  at  a gain  of  3.  A PDF  was  taken  at  each  offset,  adjusting  the  D.C. 


voltage  every  few  frames  to  avoid  saturation  (when  this  was  done  the  last  offset 


was  repeated) . 


DATA  PROCESSING  DESCRIPTION  Mean  DN  was  found  for  each  of  the  37  PDF's  (of  the 


30x30  section  starting  at  Line  80,  Sample  200).  These  DN's  were  divided  by  the 

camera  gain  (55.78564),  to  generate  an  'offset  ladder'  for  each  analog  input.  The 

endpoints  of  successive  ladders  were  set  equal  so  as  to  make  a single  self  consis- 
tent 'ladder'.  Least  squares  was  used  to  find  the  mean  mllllvol^of fset  step. 

ANALYST  yll/ujLLy  ^ 


MLchaei  R.  Wolf' 


APPROVAL 


W.  B.  Green 


f ( / 


.^1 


*.'i 

'-i 


o I 2.  3 ^ 5 6 7 ? lO  II  «Z  il  /V  ft  n If  I*)  U t'  77  n J-  1?  Z6  If  L*l  lo  ?/ 

oPi^'TT 


OFFSET  HUMBER 


II.'  nui 


BN  VALUES 
56.738 
48.501 
40.439 
32.001 
*24.006 
16.000 
55.012 
47.071 

39.000 
31  .564 

24.000 
15.993 
54.833 
46.996 
38.343 
30.331 


OFFSET  IH  VOLTS 
0.21707 
0.06942 
-0.07510 
-0.22636 
-0.36967 
• -0.51319 
' -0.51319 
-C. 65554 
-0.80021 
-0.93351 • 
-1.06910 
■ -1.21263- 
-1  .21263 
-1 .35312 
-1 .50814 
-1 .64289 


14 

22.477 

.79264 

15 ~-r— - 

14.6Sw 

’ -1 .93219 

15  .1 

• 

53.999 

..  ' --1  .93219 

16  : 

45.997  - 

.....  -2.07563 

17  ' 

37.000" 

-2.23691 

18 

29.468 

-2.37193 

19  ' . 

21.666 

-2.51178 

20  ‘ 

' 13.000 

-2.66713 

20 

• 52.057 

-2.66713 

21 

44.019 

-2.81121 

22 

36.101 

-2.95315 

23 

23.002  • 

, -3 . 09833 

24 

20.000 

• -3.24177 

25 

12.000 

-3.38518 

25 

57.000 

-3.38518 

£6- 

49.000 

-3.5£859 

27 

41 .000 

-3.67199 

28 

33.000 

-3.81540 

29 

25.000 

- ‘-3.95880 

30 

16.997 

' -4 . 1 0226 

31 

3.998 

-4.24565 

• ( ' • • ' ; ■ ' 'c.  .V:l  !,  I'M' 


^ % 
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IPL  CALIBIATION  DATA  TRANSMITTAL 
VIKING  LANDER  CAMERA 


TO:  DUGIMG  TEAM 


CALIBIATIOH  Btiw  COHERENT  NOISE  TEST,  SPARE  CAMERA 

The  data  attached  and  listed  below  la  hereby  transmitted  to  you  as  part  of  the 
IPL  calibration  data  processing  results. 

Tables  of  coherent  noise  frequencies  and  one-dlmenslonal  Fourier  Transforms 

of  Frames  1-30,  Test  5,  of  the  Cal.  B.O.T.  Repeat  for  the  SPARE  camera. 


The  tables  represent  all  noise  peaks  of  amplitude  greater  than  0.1  DN 
above  background . 


A suamary  Is  attached. 


Data  Is  also  Included  for  the  SPARE  THERMAL  CAL.  coherent  noise  test. 


TEST  DESCRIPTION  Two  dark  current  frames  were  taken  with  each  of  the 
Broadband  and  Color  diodes.  The  dark  current  subtractor  was  On  and  Off 


for  each  diode  with  the  offset  changed  as  necessary.  Low  data  rate  frames 


were  taken  with  BBl  and  Survey  diodes  onT 


DATA  PBOCBSSING  MSCRlPTKWi  One-dlmenelonal  Fourier  Transforms  of  each 


frame  were  computed  for  all  lines  starting  with  Line  65 


SUMMARY; 


There  were  extraordinary  noise  problems  with  the  SPARE  camera 
at  low  data  rate  on  this  test.  Four  frames  were  taken  at  low  data  rate 
through  the  BBl  and  Survey  diodes  with  the  dark  current  subtractor  on/off. 

Coherent  noise  is  a problem  on  all  channels  of  the  camera 
system  and  a very  significant  problem  on  most  channels.  These  noise 
problems  seem  to  be  independent  of  the  dark  current  subtractor  and 
independent  for  the  most  part,  of  the  selected  diode  and  temperature 
build-up  inside  the  camera.  Some  of  the  noise  problems  are  obviously 
mode  dependent. 

Dark  current  subtractor  hold  drift  continues  to  be  a problem. 


From  the  limited  amount  of  data  taken  for  the  coherent  noise 
test  during  SPARE  THERMAL  CAL.  testing,  it  seems  that  coherent  noise 
continues  to  be  a problem  at  all  tenperature  conditions.  Two  frames 
were  taken  at  +14“C,  -25*C  and  -39*C  through  the  BB2  diode.  One  frame 
at  -25*C  was  saturated  and  one  frame  at  -39*C  was  saturated. 
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•spare'  cal.  b.o.t.  repeat 

COHERENT  NOISE  FREQUENCIES  TABLE 


TAPE:  VIK209D  HIGH  DATA  RATE 


FRAME 

PEAK 

FREQUENCY 

FREQUENCY 

AMPLITUDE 

PSA 

NO. 

CHANNEL 

MO. 

(CPS) 

(HZ) 

(P-P  DN) 

TEMP. 

1 

BBl 

1 

.0195 

62.40 

2.077 

+26  *C 

I 

BBl 

2 

.0566 

181.12 

0.664 

+26*C 

1 

BBl 

3 

.0937 

299.84 

0.686 

+26*C 

1 

BBl 

4 

.1308 

418.56 

0.856 

+26*C 

1 

BBl 

5 

.2070 

662.40 

0.429 

+26*C 

1 

BBl 

6 

.2441 

781.12 

0.459 

+26"C 

1 

BBl 

7 

.2578 

824.96 

0.357 

+26“C 

1 

BBl 

8 

.3183 

1018.56 

0.361 

+26  *C 

1 

BBl 

9 

.3750 

1200.00 

0.846 

+26*C 

2 

BBl 

1 

.0195 

62.40 

1.819 

+28’’C 

2 

BBl 

2 

.0566 

181.12 

0.626 

+28"C 

2 

BBl 

3 

.0937 

299.84 

0.567 

+28*C 

2 

BBl 

4 

.1308 

418.56 

0.851 

+28*C 

2 

BBl 

5 

.2070 

662.40 

0.422 

+28*C 

2 

BBl 

6 

.2441 

781.12 

0.440 

+28*C 

2 

BBl 

7 

.2578 

824.96 

0,360 

+28-C 

2 

BBl 

8 

.3183 

1018.56 

0.331 

+28*C 

2 

BBl 

9 

.3750 

1200.00 

0.880 

+28"C 

3 

BB2 

1 

.0195 

62.40 

1.417 

+26*C 

3 

BB2 

2 

.0566 

181.12 

0.473 

+26*C 

3 

BB2 

3 

.0937 

299.84 

0.448 

+26“C 

3 

BB2 

4 

.1308 

418.56 

0.663 

+26*C 

3 

BB2 

5 

.2070 

662.40 

0.337 

+26*C 

3 

BB2 

6 

.2441 

781.12 

0.333 

+26*C 

3 

BB2 

7 

.2578 

824.96 

0.441 

+26*C 

3 

BB2 

8 

.3183 

1018.56 

0.276 

+26*C 

3 

BB2 

9 

.3750 

1200.00 

0.702 

+26“C 

4 

BB2 

1 

.0195 

62.40 

1.495 

+28*C 

4 

BB2 

2 

.0566 

181.12 

0.454 

+28"C 

4 

BB2 

3 

.0937 

299.84 

0.515 

4 

BB2 

4 

.1308 

418.56 

0.645 

4 

BB2 

5 

.2070 

662.40 

0.348 

+28“C 

4 

BB2 

6 

.2441 

781.12 

0.351 

+28*C 

4 

BB2 

7 

.2578 

824.96 

0.396 

+28*C 

4 

BB2 

8 

.3750 

1200.00 

0.676 

+28*C 
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'SPARE'  CAL.  B.O.T.  REPEAT 


CWIERENT  NOISE  FREQUENCIES  TABLE 


TAPE: 

VIK209D 

HIGH 

DATA  RATE 

FRAME 

PEAK 

FREQUENCY 

FREQUENCY 

AMPLITUDE 

PSA 

NO. 

CHANNEL 

NO. 

(CPS) 

(HZ) 

(P-P  DN) 

TEMP. 

5 

BB3 

1 

.0195 

62.40 

0.287 

+28*C 

5 

BB3 

2 

.0566 

181.12 

0.805 

+28*C 

5 

BB3 

3 

.0937 

299.84 

0.772 

+28-C 

5 

BB3 

4 

.1308 

418.56 

1.008 

+28*C 

5 

BB3 

5 

.2070 

662.40 

0.516 

+28"C 

5 

BB3 

6 

.2441 

781.12 

0.524 

+28*  C 

5 

BB3 

7 

.2578 

824.96 

0.483 

+28*C 

5 

BB3 

8 

.3183 

1018.56 

0.385 

+28“C 

5 

BB3 

9 

.3750 

1200.00 

1.018 

+28*C 

6 

BB3 

1 

.0195 

62.40 

2.267 

+28*C 

6 

BB3 

2 

.0566 

181.12 

0.835 

+28*C  — ^ 

6 

BB3 

3 

.0937 

299.84 

0.754 

+28*C  ^*^•‘1455 

6 

BB3 

4 

.1308 

418.56 

1.012 

+28*C 

6 

BB3 

5 

.1660 

531.20 

0.314 

+28*C 

6 

BB3 

6 

.2070 

662.40 

0.507 

+28*C 

6 

BB3 

7 

.2441 

781.12 

0.532 

+28*C 

6 

BB3 

8 

.2578 

824.96 

0.481 

+28*C 

6 

BB3 

9 

.3183 

1018.56 

0.378 

+28*C 

6 

BB3 

10 

.3750 

1200.00 

1.013 

+28*C 

7 

BB4 

1 

.0195 

62.40 

1.815 

+28*C 

7 

BB4 

2 

.0566 

181.12 

0.649 

+28*C 

7 

BB4 

3 

.0937 

299.84 

0.597 

+28"C 

7 

BB4 

4 

.1308 

418.56 

0,821 

+28*C 

7 

BB4 

5 

.2070 

662.40 

0.434 

+28*C 

7 

BB4 

6 

.2441 

781.12 

0.431 

+28*C 

7 

BB4 

7 

.2578 

824.96 

0.352 

+28°C 

7 

BB4 

8 

.3183 

1018.56 

0.303 

+28*C 

7 

BB4 

9 

.3750 

1200.00 

0.845 

4.^7 

+28*C 

2 6.0-?4 

8 

BB4 

1 

.0195 

62.40 

1.787 

+28*C 

8 

BB4 

2 

.0566 

181.12 

0.676 

+28*C 

8 

BB4 

3 

.0937 

299.84 

0.603 

+28*C 

8 

BB4 

4 

.1308 

418.56 

0.830 

+28*C 

8 

BB4 

5 

.2070 

662.40 

0.426 

+28*C 

8 

BB4 

6 

.2441 

781.12 

0.447 

+28*C 

8 

BB4 

7 

.2578 

824.96 

0.314 

+28*C 

8 

BB4 

8 

.3750 

1200.00 

0.822 

+28*C 
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'SPARE'  CAL.  B.O.T.  REPEAT 
COHERENT  NOISE  FREQUENCIES  TABLE 


I 


TAPE:  VIK209D  HIGH  DATA  RATE 


FRAME 

PEAK 

FREQUENCY 

FREQUENCY 

AMPLITUDE 

PSA 

NO. 

CHANNEL 

NO. 

(CPS) 

(HZ) 

(P-P  DN) 

TEMP. 

9 

SURVEY 

1 

.0195 

62.40 

0.717 

+28“C 

1'  .‘^34 

10 

SURVEY 

1 

.0195 

62.40 

0.451 

+28“C 

11 

BLUE 

1 

.0195 

62.40 

1.887 

+28*C 

11 

BLUE 

2 

.0566 

181.12 

0.891 

+28*C 

11 

BLUE 

3 

.0937 

299.84 

0.659 

+28*C 

11 

BLUE 

4 

.1307 

418.56 

0.897 

+28*C 

11 

BLUE 

5 

.2070 

662.40 

0.493 

+28*C 

11 

BLUE 

6 

.2441 

781.12 

0.484 

+28“C 

11 

BLUE 

7 

.2578 

824.96 

0.550 

+28®C 

11 

BLUE 

8 

.3750 

1200.00 

0,893 

+28*C 

+28*C 

12 

BLUE 

1 

.0195 

62.40 

1.936 

12 

BLUE 

2 

.0566 

181.12 

0.774 

+28'C 

12 

BLUE 

3 

.0937 

299.84 

0.683 

+28*C 

12 

BLUE 

4 

.1308 

418.56 

0.925 

+28"C 

12 

BLUE 

5 

.2070 

662.40 

0.545 

+28*C 

12 

BLUE 

6 

.2441 

781.12 

0,474 

+28*C 

12 

BLUE 

7 

.2578 

824.96 

0.542 

+28*C 

12 

BLUE 

8 

.3750 

1200.00 

0.903 

+28*C 

13 

GREEN 

1 

.0195 

62.40 

2.366 

+28*C 

13 

GREEN 

2 

.0566 

181.12 

1.119 

+28*C 

13 

GREEN 

3 

.0937 

299.84 

0.831 

+28*C 

13 

GREEN 

4 

.1308 

418.56 

1.151 

+28*C 

13 

GREEN 

5 

.2070 

662.40 

0,579 

+28*C 

13 

GREEN 

6 

.2441 

781.12 

0.559 

+28*C 

13 

GREEN 

7 

.2578 

824.96 

0.601 

+28*C 

13 

GREEN 

8 

.3183 

1018.56 

0.392 

+28“C 

13 

GREEN 

9 

.3750 

1200.00 

1.183 

?.r7P| 

+28*C  ^ 

14 

GREEN 

1 

.0195 

62.40 

2.145 

+28*C 

14 

GREEN 

2 

.0566 

181.12 

0.966 

+28*C 

14 

GREEN 

3 

.0937 

299.84 

0.755 

+28*C 

14 

GREEN 

4 

.1308 

418.56 

1.098 

+28*C 

14 

GREEN 

5 

.2070 

662.40 

0.568 

+28’C 

14 

GREEN 

6 

.2441 

781.12 

0.547 

+28"C 

14 

GREEN 

7 

.2578 

824.96 

0.547 

+28*C 

14 

GREEN 

8 

.3183 

1018.56 

0.392 

+28*C 

14 

GREEN 

9 

.3750 

454 

1200.00 

1.199 

-»-28*C 

SPARE'  CAL.  B.O.T.  REPEAT 


COHERENT 


NOISE  FREQUENCIES  TABLE 


TAPE: 

VIK209D 

HIGH 

DATA  RATE 

FRAME 

PEAK 

FREQUENCY 

FREQUENCY 

AMPLITUDE 

PSA 

NO. 

CHANNEL 

NO. 

(CPS) 

(HZ) 

(P-P  DN) 

TEMP. 

15 

RED 

1 

.0195 

62.40 

1.403 

+28"C 

15 

RED 

2 

.0566 

181.12 

0.512 

+28“C 

15 

RED 

3 

.0937 

299.84 

0.563 

+28"C 

15 

RED 

4 

.1308 

418.56 

0.513 

+28*C 

15 

RED 

5 

.2070 

662.40 

0.305 

+28*C 

15 

RED 

6 

.2441 

781.12 

0.290 

+28*C 

15 

RED 

7 

.3750 

1200.00 

0.527 

+28*C 

^ ' 4«  /O  1 

16 

RED 

1 

.0195 

62.40 

1.455 

+31*C 

16 

RED 

2 

.0566 

181.12 

0.478 

+31*C 

16 

RED 

3 

.0937 

299.84 

0.568 

-»-31‘’C 

16 

R^D 

4 

.1308 

418.56 

0.495 

+31*C 

16 

RED 

5 

.2070 

662.40 

0.300 

+31’C 

16 

RED 

6 

.2441 

781.12 

0.280 

+31“C 

16 

RED 

7 

.3750 

1200.00 

0.513 

+31"C 

17 

IRl 

1 

.0195 

62.40 

1.903 

+28*C 

17 

IRl 

2 

.0566 

181.12 

0,725 

+28*C 

17 

IRl 

3 

.0937 

299.84 

0.759 

+28“C 

17 

IRl 

4 

.1308 

418.56 

0,726 

4-28"C 

17 

IRl 

5 

.2070 

662.40 

0.424 

+28*C 

17 

IRl 

6 

.2441 

781.12 

0.395 

+28*C 

17 

IRl 

7 

.2578 

824.96 

0.404 

+28*C 

17 

m 

8 

.3750 

1200.00 

0.724 

+28*C 

606 

» 

18 

IRl 

1 

.0195 

62.40 

1.817 

+30*C 

18 

IRl 

2 

.0566 

181.12 

0.816 

+30*C 

18 

IRl 

3 

.0937 

299.84 

0.732 

+30*C 

18 

IRl 

4 

.1308 

418.56 

0,722 

+30*C 

18 

IRl 

5 

.2070 

662.40 

0,412 

+30*C 

18 

IRl 

6 

.2441 

781.12 

0,421 

-*-30*C 

18 

IRl 

7 

.2578 

824.96 

0,385 

♦30*C 

18 

IRl 

8 

.3750 

1200.00 

0.720 

-*-30*C 

455 


'SPABE'  CAL.  B.O.T.  REPEAT 
COHERENT  NOISE  FREQUENCIES  TABLE 


TAPE : VIK209D 


HIGH  DATA  RATE 


FRAME 

PEAK 

FREQUENCY 

FREQUENCY 

AMPLITUDE 

PSA 

NO. 

CHANNEL 

NO. 

(CPS) 

(HZ) 

(P-P  DN) 

TEMP. 

19 

IR2 

1 

.0195 

62.40 

2.895 

+30  *C 

19 

IR2 

2 

.0566 

181.12 

1.323 

+30*C 

19 

IR2 

3 

.0937 

299.84 

1.163 

+30*  C 

19 

IR2 

4 

.1308 

418.56 

1.163 

+30*C 

19 

IR2 

5 

.1660 

531.20 

0,434 

+30"C 

19 

IR2 

6 

.2070 

662.40 

0.665 

+30*C 

19 

IR2 

7 

.2441 

781.12 

0.697 

+30*C 

19 

IR2 

8 

.2578 

824.96 

0.581 

+30*C 

19 

IR2 

9 

.3183 

1018.56 

0.441 

+30“C 

19 

IR2 

10 

.3750 

1200.00 

1.189 

+30“C 

20 

IR2 

1 

.0195 

62.40 

^.833 

+30*C 

20 

IR2 

2 

.0566 

181.12 

1.294 

+30“C 

20 

IR2 

3 

.0937 

299.84 

1.125 

+30*C 

20 

IR2 

4 

.1308 

418.56 

1.184 

+30*C 

20 

IR2 

5 

.2070 

662.40 

0.696 

+30*C 

20 

IR2 

6 

.2441 

781.12 

0.669 

+30“C 

20 

IR2 

7 

.2578 

824.96 

0.576 

+30*C 

20 

IR2 

8 

.3183 

1018.56 

0.453 

+30*  C 

20 

IR2 

9 

.3750 

1200.00 

1.156 

+30“C 

21 

IR3 

1 

.0195 

62.40 

1.388 

+31*C 

21 

IR3 

2 

.0566 

181.12 

0.544 

+31  “C 

21 

IR3 

3 

.0937 

299.84 

0.605 

+31*C 

21 

IR3 

4 

.1308 

418.56 

0.585 

+31'C 

21 

IR3 

5 

.2578 

824.96 

0.411 

+31*C 

21 

IR3 

6 

.3750 

1200.00 

0,581 

4.t|4 

+31*C 

22 

IR3 

1 

.0195 

62.40 

1.309 

+30*  C 

22 

IR3 

2 

.0566 

181.12 

0.584 

+30*C 

22 

IR3 

3 

.0937 

299.84 

0.613 

+30“C 

22 

IR3 

4 

.1308 

418.56 

0.626 

+30"C 

22 

IR3 

5 

.2578 

824.96 

0.397 

+30*C 

22 

IR3 

6 

.3750 

1200.00 

0.556 

+30*C 

A .01?!: 


\o  %Z.^S 


456 


f 


'SPAKE*  CAL.  B.O.T.  REPEAT 
COHEKEJrr  NOISE  FREQUENCIES  TABLE 


TAPE: 

VIK209D 

TIAME 

PEAK 

FREQUENCY 

NO. 

CHANNEL 

NO. 

(CPS) 

23 

SURVEY 

1 

.1992 

23 

SURVEY 

2 

.4003 

24 

SURVEY 

1 

.1992 

24 

SURVEY 

2 

.4003 

25 

BBl 

1 

.2011 

25 

BBl 

2 

.4003 

26 

BBl 

1 

.1992 

26 

BBl 

2 

.4003 

LOW 

DATA  RATE 

FREQUENCY 

(HZ) 

AMPLITUDE 
(P-P  DN) 

PSA 

TEMP. 

637.44 

1280.96 

0.183 

0.166 

+31*C 

+31"C 

637.44 

1280.96 

0,604 

C.261 

+31*C 

+31*C 

.(T6^ 

643.52 

1280.96 

1.630 

0.279 

+31“C 

+31*C 

637.44 

1280.96 

1.968 

0.320 

+33*C 
+ 33*C 

7-  .407 


457 


'SPARE'  CAL.  B.O.T.  REPEAT 


? 

COHERENT  NOISE  FREQUENCIES  TABLE 


r- 


TAPE:  VIK209D 

HIGH 

DATA  RATE 

FRAME 

CHANNEL 

PEAK 

FREQUENCY 

FREQUENCY 

AMPLITUDE 

PSA 

NO. 

(V.  COLOR) 

NO. 

(CPS) 

(HZ) 

(P-P  DN) 

TEMP. 

27 

BLUE 

1 

0.0195 

62.40 

1.266 

+33*C 

27 

• BLUE 

2 

0.0566 

181.12 

0.501 

+33“C 

27 

BLUE 

3 

0.0937 

299.84 

1.512 

+33“C 

27 

BLUE 

4 

0.1308 

418.56 

0.467 

+33"C 

27 

BLUE 

5 

0.3750 

1200.00 

0.430 

+33“C 

27 

GREEN 

1 

0.0195 

62.40 

1.623 

+33*C 

27 

GREEN 

2 

0.0566 

181.12 

0.576 

+33“C 

27 

GREEN 

3 

0.0937 

299.84 

1.834 

+33“C 

27 

GREEN 

4 

0.1308 

418.56 

0.600 

+33®C 

27 

GREEN 

5 

0.1679 

537.28 

0.414 

+33"C 

27 

GREEN 

6 

0.3750 

1200.00 

0.532 

+33“C 

27 

RED 

1 

0.0195 

62.40 

0.694 

+33*C 

27 

RED 

2 

0.937 

299.84 

0.802 

'•4% 

+33*C 

28 

BLUE 

1 

0.0195 

62.40 

1.270 

+33"C 

28 

BLUE 

2 

0.0566 

181.12 

0.503 

-•■33‘C 

28 

BLUE 

3 

0.0937 

299.84 

1.444 

+33*C 

28 

BLUE 

4 

0.1699 

543.68 

0.251 

+33”C 

28 

BLUE 

5 

0.3750 

1200.00 

0.395 

+33“C 

28 

GREEN 

1 

0.0195 

62.40 

1.594 

♦-33'’C 

28 

GREEN 

2 

0.0566 

181.12 

0.582 

+33“C 

28 

GREEN 

3 

0.0937 

299.84 

1.829 

+33‘’C 

28 

GREEN 

4 

0.1308 

418.56 

0.596 

+33“C 

28 

GREEN 

5 

0.1679 

537.28 

0.412 

+33“C 

28 

GREEN 

6 

0.3750 

1200.00 

0.529 

+33’C 

28 

RED 

1 

0.0195 

62.40 

0.684 

-*-33'C 

28 

RED 

2 

0.0937 

299.84 

0.819 

+33*C 

458 


'SPARE'  CAL.  B.O.T.  REPEAT 


COHERENT  NOISE  FREQUENCIES  TABLE 


TAPE!  VIK209D 

HIGH 

DATA  RATE 

FRAME 

CHANNEL 

PEAK 

FREQUENCY 

FREQUENCY 

AMPLITUDE 

PSA 

NO. 

(IR  COLOR) 

NO. 

(CPS) 

(HZ) 

(P-P  DN) 

TEMP. 

29 

IR3 

1 

0.0195 

62.40 

0.773 

+33"C 

29 

IR3  ' 

2 

0.0937 

299.84 

0.896 

+33“C 

29 

IR2 

1 

0.0195 

62.40 

1.653 

+33"C 

29 

IR2 

2 

0.0566 

181.12 

0.588 

+33“C 

29 

IR2 

3 

0.0937 

299.84 

1.926 

+33“C 

29 

IR2 

4 

0.1308 

418.56 

0.607 

+33°C 

29 

IR2 

5 

0.1679 

537.28 

0.425 

+33*0 

29 

IR2 

6 

0.3750 

1200.00 

0.546 

+33‘’C 

29 

IRl 

1 

0.0195 

62.40 

1.001 

+33'*C 

29 

IRl 

2 

0.0566 

181.12 

0.336 

+33"C 

29 

IRl 

3 

0.0937 

299.84 

1.128 

+33®C 

29 

IRl 

4 

0.1308 

418.56 

0.352 

+33"C 

20 

IRl 

5 

0.3750 

1200.00 

0.336 

+33“C 

30 

IR3 

1 

0.0195 

62.40 

0.748 

+33“C 

30 

IR3 

2 

0.0937 

299.84 

0.888 

+33“C 

30 

IR2 

1 

0.0195 

62.40 

1.632 

+35“C 

30 

IR2 

2 

0.0566 

181.12 

0.563 

-f-35'’C 

30 

IR2 

3 

0.0937 

299.84 

1.846 

+35“C 

30 

IR2 

4 

0.1308 

418.56 

0.599 

+35“C 

30 

IR2 

5 

0.1679 

537.28 

0.443 

+35“C 

30 

IR2 

6 

0.3750 

1200.00 

0.528 

1 

+35“C 

30 

IRl 

1 

0.0195 

62.40 

1.000 

+33*C 

30 

IRl 

2 

0.0566 

181.12 

0.349 

+33"C 

30 

IRl 

3 

0.0937 

299.84 

1.161 

+33“C 

30 

IRl 

4 

0.1308 

418.56 

0.394 

+33“C 

30 

IRl 

5 

0.3750 

1200.00 

0.337 

+33°C 

459 


'SPARE'  THERMAL  CAL.  TEST 


COHERENT  NOISE  FREQUENCIES  TABLE 
(HIGH  DATA  RATE) 


TAPE 

FRAME 

PEAK 

FREQUENCY 

FREQUENCY 

AMPLITUDE 

rsA 

ID 

• 

o 

z 

CHANNEL 

NO. 

(CPS) 

(HZ) 

(P-P  DN) 

TEMI\ 

VIK197D 

125 

BB2 

1 

0.0195 

62.40 

1.893 

+14*C 

VIK197D 

125 

BB2 

2 

0.0566 

181.12 

.582 

+14*C 

VIK197D 

125 

BB2 

3 

0.0937 

299.84 

1.378 

+14*C 

VIK197D 

125 

BB2 

4 

0.2070 

662.40 

.378 

+14*C 

VIK197D 

125 

BB2 

5 

0.2441 

781.12 

.395 

+14"C 

VIK197D 

125 

BB2 

6 

0.2578 

824.96 

1.000 

+14*C 

VIK197 

126 

BB2 

1 

0.0195 

62.40 

1.807 

+14*C 

VIK197 

126 

BB2 

2 

0.0566 

181.12 

.587 

+14  *C 

i 

VIK197 

126 

BB2 

3 

0.0937 

299.84 

1.383 

+14*C 

VIK197 

126 

BB2 

4 

0.2070 

662.40 

.331 

+14*C 

1 

VIK197 

126 

BB2 

5 

0.2441 

781.12 

.417 

+14"C 

1 

VIK197 

126 

BB2 

6 

0.2578 

824.96 

.989 

+14*C 

0 

VIK196D 

125 

BB2 

SATURATED 

-25“C 

• 

VIK196D 

126 

BB2 

1 

0.0195 

62.40 

1.589 

-25*C 

VIK196D 

126 

BB2 

2 

0.0566 

181.12 

.460 

-25“C 

pc 

VIK196D 

126 

BB2 

3 

0.0937 

299.84 

1.273 

-25*0 

VIK196D 

126 

BB2 

4 

0.2070 

662.40 

.392 

-25*C 

VIK196D 

126 

BB2 

5 

0.2441 

781.12 

.412 

-25“C 

VIK196D 

126 

BB2 

6 

0.2597 

831.04 

1.014 

-25*C 

^.(4- 

VIK196D 

125 

BB2 

SATURATED 

-39*C 

VIK196D 

126 

BB2 

1 

0.0195 

62.40 

1.549 

-39“C 

I "LC 

VIK196D 

12b 

BB2 

2 

0.0566 

181.12 

.620 

-39*C 

VIK196D 

126 

BB2 

3 

0.0937 

299.84 

1.361 

-39*C 

VIK196D 

126 

BB2 

4 

0.2597 

831.04 

1.307 

-39“C 

VIMiiG  L^\u£R  - - 5RRRE 

AZIMUTH  87.5/  92.5  ELE.ATION  I0/-10 
BROADBAND  MODE  BBl  DIODE 
FRAME  COUNT  1 1974 

DARK  CURRENT  SUBTRACT  OR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (ONI  . 16.1655 

SIGMA  (DNl  » 1.4462 


GMT  TIME  -<•! 
HIGH  DP’-^  3P 
OFFSET  ; GA 
PSA  26 


VIKING  LfiNOER  * SPARE 

azimuth  87. S/  92.3  ELEVATION  10/-10 
BROADBAND  MODE  3BI  DIODE 
FRAME  COUNT  2 hk  mhh  1974 
DARK  CURRENT  SUBTRACTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNl  * 31.6033 

SIGMA  (DNI  = i.3576 


GMT  TIME 

HIGH  DATA  RATE 

OFFSET  4 GAIN  1 

PSA  TEMP  28  DEG  C i45 


V -V 


5 


.lMi<o  LflNOER  - CPMERP  - SPPRE 
P2IMUTH  87.5/  92.5  ELEVPTiaN  10/-10 
RROPORPNO  MODE  BB2  DIODE 
FRPME  COUNT  3 «•<  1974 

DPRK  CURRENT  SUBTRRCTOR  ON 
512  POINT  TRPNSFORM 
3 BIT  OPTP 

MEPN  (ONI  = 15.5737 

SIGMPIDNI  = 1.2059 


GMT  TIME  •'*»: 

HIGH  DPTP  RPTE 

OFFSET  1 CPIN  1 

PSP  TEMP  26  DEG  C (44 


VIhING  LPNDFP  - - SPPRE 

RZIMUTH  87. S/  92. b ELEVRTION  1Q/-10 
BROPOBPND  NODE  BB2  DIODE 
FRPME  COUNT  4 kk  1974 
DPRK  CURRENT  SUBTRPCTOR  OFF 
• 512  POINT  TRPNSFORM 
8 BIT  DPTR 

MEAN  (DNl  = 21.9595 

SIGMP(DNI  = 1.2039 


GNT  TIME 
HIGH  OPTP 
OFFSET  5 GPIN 
PSP  TEMP  28  DE 


VIKING  LRNDER  - - SPrtRE 

AZIMUTH  87.5/  92.5  ElE«ATION  10/-10 
BROADBAND  MODE  BB3  DIODE 
FRAME  COUNT  5 197M 

DARK  CURRENT  SUBTRACTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNI  = 17.2158 

SIGMA  (ONI  * 1.6060 


GMT  TIME 

HIGH  DATA  RATE 

OFFSET  1 CAIN  1 

PSA  TEMP  28  DEG  C iN5 


VIKING  L«NDE«  - Cfl'<EPfl  - SPRRE  GHT  TIME 

fiZIMGTH  37. S/'  92.  S ELE^^TION  10/-10  HIGH  DPTfl  RPTE 

BRORDBflNO  MODE  BP3  DIODE  OFFSET  5 GRIN  1 

FRRME  COUNT  6 1 974  P5R  TEMP  28  DEG  C 145 

DARK  CURRENT  SUBTRRCTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA 

HERN  (DNI  * 48.6026 

SIGMR(DNI  = 1.5813 


4. 


VIKING  LfiNOFR  - CPNERfl  - SPARE 
AZIMUTH  87.5/  9^.5  ELEVATION  10/-10 
BROADBAND  MODE  BB4  DIODE 
FRAME  COUNT  7 1974 

DARK  CURRENT  SUBTRACTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (ONI  » 16.9515 

SIGMA  lONi  » 1.3435 


CRT  T IHE 
HIGH  DATA  RATE 
OFFSET  1 GAIN  1 
PSA  TEMP  28  DEC  C l45 


i^IHING  LflhCtR  - ChMERi^  **  SPRHE 
flZIHUTH  87. b/  9i.S  ELtVRTlON  lOZ-iO 
BROflDBPND  MODE  394  OIOOE 
FRAME  CGUNT  8 **<-  1974 

DARK  CURRENT  SUBTRflCTOR  CIFF 
512  POINT  TRANSFORM 
8 BIT  ORTA 

MEAN  fDNl  = 30.5379 

SIGMA  (ONI  » 1.3226 


GHT  TIME  **<;**•;«•> 

HIGH  DATA  RATE 
OFFSET  5 CAIN  1* 

PSA  TEMP  28  DEG  C (45 


MfiyVWKc 


i'‘S.<V'=uev;.-?e. ; 


GMT  TIME 

HIGH  R*^TE 

OFFSET  1 GRIN  1 

PSP  TEMP  23  DEG  C U45 


* I •' I LfKI!"  " I.  PME^^  ■• 
PZIMUTH  8S  0/  9V.S  ELl.PTION  3 
SURYET  MODE  SURVE r DIODE 

FRPME  count  9 •<♦»«  1974 

OPRK  CURRENT  SUBTRPCTOR  ON 
512  POINT  TRPNSFORM 
8 BIT  DPTR 

HERN  (ONI  = 15.5441 

SIGMPIDNI  » 0.5055 


VIKING  LANDER  - CPMERP  « 

AZIMUTH  85.0/  97.5  ELEVATION  3 

SURVET  MODE  SURVET  DIODE 

FRAME  COUNT  10  hk  »<*<•<  1974 

DARK  CURRENT  SUBTRRCTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNI  - 9.8458 

SIGMA CDNI  » 0.4228 


GMT  TIME 
HIGH  DATA  RATE 
OFFSET  5 GAIN  1 
PSA  TEMP  28  DEG  C 


v'x 


VIKING  LPNdcH  - - SPRRE 

RZIHUTH  85.0/  97.5  ELEVATION  30/-30 
HONOCOLCIR  MODE  BLUE  DIODE 

FRAME  COUNT  11  1 974 

DARK  CURRENT  SUBTRACTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  fDNI  * 16.1106 

SIGMACDNI  = I. 7115 


GMT  TIME 
HIGH  DATA  RATE 
OFFSET  1 GAIN  1 
PSA  TEMP  28  DEG  C 


5 

mm 

VIKING  LRNOtB  - CAMERA  - $P«RE 
RZIMUTH  85.0/  97.5  ELEvRTiaN  30/-30 
MONOCOLOR  MODE  BLUE  DIODE 

FRRME  COUNT  12  19?M 

DPRK  CURRENT  SUBTRRCTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNI  = 21.3338 

SIGMA  (DNI  = 1.7124 


CAMERA  - 


1974 

:T0R  OFF 


GMT  TIME 
HIGH  DATA  RATE 
OFFSET  3 GAIN  1 
PSA  TEMP  28  DEG  C ;45 


5 


0.45 


VIKINO  IPNDLR  •*  CPMEPP  * SPPRE 
PZIMUTh  85.0/  97.5  ELEvPTlON  30/-30 
MONDCOLOR  MODE  GREEN  DIODE 

FRPME  COUNT  13  1974 

DPRK  CURRENT  SUBTRRCTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNI  * 15.2232 

SIGMA  (DNI  * 1.8444 


GMT  TIME 
HIGH  DATA  RATE 
OFFSET  1 CAIN  1 
PSP  TEMP  28  DEG  C 


C-i 


YIMNG  LflNOER  •<  - SPRRE 

RZIMUTH  85.0/  97.5  ELEVATION  30/-30 
MONOCOLOR  MODE  GREEN  DIODE 

FRAME  COUNT  14  «»<  hhh  1974 

DARK  CURRENT  SUBTRRCTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (ON!  = 47.5795 

SIGMA  (DNI  » 1.7628 


GHT  T IME 

HIGH  DATA  RATE 

OFFSET  5 GAIN  I 

PSA  TEMP  28  DEG  C 145 


i 


1 


VIMNG  LPNLiER  « CPMERfl  - SPPRE 
PZIMUTH  3S.0/  97.5  ELtVflTICJN  30/-30 
MONOCaiOR  NODE  REO  DIODE 

FRPME  COUNT  15  1974 

DARK  CURRENT  SUBTRRCTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNl  = 15.1310 

SIGMA  (DNI  * 0.9492 


VIKING  LflNOER  - CflMERfi  - SPARE 
AZIMUTH  85.0/  97.5  ELEVATION  30/-30 
MONOCOLOR  MODE  RED  DIODE 

FRAME  COUNT  16  1974 

DARK  CURRENT  SUBTRACTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (ONI  « 8.7882 

SIGMA fDNt  = 0.9583 


GMT  TIME 

HIGH  DATA  RATE 

OFFSET  5 CAIN  1 

PSA  TEMP  31  DEG  C 147 


VIMNG  LRNDE«  - CflMERfi  - SPRRE 
PZIMLITH  85.0/  97.5  ELEVRTIGN  .^0.'-30 
M0NOCOLOR  IRl  DIODE 

FRPME  COUNT  17  1974 

DRRK  CURRENT  SUBTRflCTOR  ON 
512  POINT  TRRNSFORH 
8 BIT  DRTP 
NERN  (DNl  . 13.4731 

SIGMflCDNi  » 1.3232 


C')''”  Tli^E 

rrte 

0FF5ET  * GRIN  i 
PSfl  TEMP  de:.  c 


445 


11 


5 4 7 


-A  — 


5 


0.50 


VIKING  LRNOER  ^ CPMERft  - SPARE 
AZIMUTH  8S.0.  97.S  ELEVATION  30/-30 
MONOCOLOR  MODE  IRl  DIODE 

FRAME  COUNT  18  1974 

DARK  CURRENT  SUBTRACTOR  OFF 
51?  POINT  TRANSFORM 
8 BIT  DATA 
MEAN  (DNl  = 24.2561 

SIC.IAtDNI  = 1.2960 


1 L 


^ ‘7 

— 


-V  '-.-I.;'. 


GMT  time 

HIGH  data  hate 

offset  5 GAIN  1 
PSA  TEMP  30  DEG  C 


VIKING  LJ^NOER  ^ CRNERA  - SPRRE 
AZIMUTH  85.0/  9 '.5  ELEVATION  30/-30 
MONOCOLOR  MODE  IR^  DIODE 

FRAME  COUNT  19  ««  1974 

DARK  CURRENT  SUBTRACTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 
MEAN  (ONI  = 13.3524 

SIGMA  (DNI  = 2.0275 


X-J-A-jt 


VIKING  LflNOER  - Ct^MERfl  - 5PRRE 
AZIMUTH  85.0/  97.5  ELEVATION  30/-30 
MONOCOLOR  MODE  IR2  DIODE 

FRAME  COUNT  20  *<«  *<«*<  1974 

DARK  CURRENT  SUBTRACTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNI  = 35.3323 

SIGMA  (ONI  = 2.0048 


GMT  TIME 

HIGH  DATA  RATE 

OFFSET  3 CAIN  1 

PSA  TEMP  30  DEG  C *46 


GMT  TIME 
HIGH  DRTfl  RPTE 
OFFSET  I GRIN  1 
PSR  TEMP  31  DEG  C (47 


VIKING  LPNOEP  - lRMERR  SPRRE 

AZIMUTH  «5.0/  97.5  FLtVRTION  30/-30 
MONOCOLOR  MODE  IRS  DIODE 

FRRME  COUNT  2i  1974 

DARK  CURRENT  SUBTRflCTOR  ON 
512  POINT  TRRN5F0RM 
8 BIT  DRTR 

MEAN  (DNI  * 14.7332 

SIGMRIDNl  = 1.2203 


VIKING  - ChME=^P  - SPPRE 

AZIMUTH  8E. j/  97.5  Elevation  30/-30 

MONOCOLOR  MODE  IR3  DIODE 

FRAME  COUNT  22  •<*'  «•<-  1974 

DARK  CURRENT  SUBTRACTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (ONI  = 33.9773 

SIGNAIDNI  = 1.2183 


GHT  TIME  ««:•«;«* 

LOk^  DflTP  RPTE 

OFFSET  1 GAIN  1 

PSfi  TEMP  31  DEG  C i47 


VIKIUG  LRNOER  - CfiMERP  •<  SPARE 
AZIMUTH  85.0/  92.5  ELEVATION  30/-30 
SURVET  MODE  SURVET  DIODE 

FRAME  COUNT  23  «*<*<  1974 

dark  current  subtractor  on 

512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNI  = 14.9646 

SIGMA  iDNI  = 0.1912 


VihINC.  LfiNDER  - Ct^MERft  SPPRE 

AZIMUTH  85.0/  92.5  ELEVATION  30/-30 
SURVET  MODE  SURVET  DIODE 

FRAME  COUNT  24  •<*<*  1974 

DARK  CURRENT  SUBTRACTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  ORTA 

MEAN  (DNI  = 14.7185 

SIGMA  (DNI  = 0.4620 


C»^T  time  •»;«'« 

LOW  DATA  RATE 
OFFSET  5 CAIN  1 
PSA  TEMP  31  DEG  C 14 


VIKING  LENDER  - CflMERP  - 5PPBE 
PZIMUTH  85.0/  90.0  ELEVPTJON  10/-I0 
BROPDBPND  MODE  GBl  DIODE 

FRPME  COUNT  25  «*<  •<*<*<  1974 

DPRK  CURRENT  SUBTHPCTOR  ON 
512  POINT  TRPNSFORN 
8 BIT  DPTP 
MEPN  (DNI  = 15.9061 

SIGMPIDNI  * 1.7776 


LOW  DPTP  RP^E 
OFFSET  1 GPIN  I 
PSP  TEMP  31  DEG  l 14 


VIMNC  LfiNLlFR  • ChMERP  - SPfiRE 
AZIMUTH  85.0/  90.0  ELEVATION  10/-10 
BROADBAND  MODE  BBl  DIODE 

FRAME  COUNT  26  1974 

dark  current  subtractor  off 

512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNI  = 38.4232 

SIGMA  IDNI  » 0.9957 


GMT  TIME  • «i : 

LOW  DATA  RATE 

OFFSET  4 GAIN  1 

PSA  TEMP  33  DEG  C 143 


vV  '•-t.-i,  -V.  ; -. 


•- V-  *'/■  ■ 


Pt^RE 

/-30 


VlhlNG  LRNDEP  - CPMERR  - S 
RZIMUTH  70.0/  82.5  ELEVRTICN  30 
VISUAL  COLOR  NODE  BLUE  DIODE 

FRAME  COUNT  27  1974 

DARK  CURRENT  SUBTRRCTOR  ON 
512  POINT  TRANSFORM 
8 BIT  ORTA 

MEAN  (DNl  = 6.4849 

SIGMRIDNI  = 1.4290 


GMT  TIME 
HIGH  OPTfl  RPTE 
OFFSET  I GfilN  2 
PSP  TEMP  33  DEG  C 


VIKING  LPNOER  - MERP  •<  SPPPE 

PZIMUTH  70.0/  32. S ELEVPTION  30/- 30 
YISUPL  COLOR  MODE  GREEN  DIODE 

FRPME  COUNT  27  •<*<  mmm  1974 

DPRK  CURRENT  SUBTRPCTOR  ON 
512  POINT  TRPNSFORM 
8 BIT  DPTP 

HERN  (DNI  = 6.4304 

SIGHPIDNI  = 1.4032 


^1(5) 


I 


V _^ « If 


r^-  ■^Hs”'" 

VIM  NO  i.flNLit: 


VIM  NO  i.flNLit:-  - ..^ERq  , SFflBE 
flZIHUTM  7U.0/  82. S ELt.flTlCN  30/-30 
VISUAL  COLOR  MODE  RED  DIODE 

FRAME  COUNT  27  •“<  1974 

DARK  CURRENT  SUBTRACTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNI  = 7.8172 

SIGMA  IDNI  = 0.6831 


© 

■A — -i- 


GMT  TIME  **«<;•*•*:«- 
HIGH  DATA  RATE 
OFFSET  1 GAIN  2 
PSA  TEMP  33  DEG  C (481 


sq 


■t' 

■*  i 


•‘a 


0.9S  0.10 


V'KING  LflNDEH  - CRMERfl  - SPPRE 

RZIHUTH  70.0/  82.5  ELEVATION  30/-30 

VISUfiL  COLOR  MODE  BLUE  DIODE 

FRRME  COUNT  28  «*<  ***<♦«  1974 

DARK  CURRENT  SUBTRRCTOR  OFF 
512  POINT  TflRNSFORM 
8 BIT  DRTfi 

MEAN  (DNl  = 10.C26S 

SIGMfifONi  = 1.1495 


GNT  time  : k <• 

HIGH  ORTA  RATE 
OFFSET  3 GAIN  2 
PSA  TEMP  33  DEG  C '.48 


- 


t . 


C.HT  time 
high  DPTfl  RATE 
OFFSET  3 GRIN  2 
PSP  TEMP  33  DEC  C 148 


vlHlNG  LPNDE3  ^ CP^ERfl  - SPPRE 

P2IHUTH  70.0/  82-.  5 ELE/PTION  30/-30 
I SUPL  COLOR  MODE  GREEN  DIODE 

FRPME  COUNT  28  *<-  1974 

DARK  CURRENT  SUBTRflCTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNI  = 57.8909 

SIGMA(DNI  = 1.3102 


5 

0‘.25 

T 1 

O.X)  0. 

35  o'.  10  O'.l 

5 

jFMLT 

LCPar  - 

GM  T TII^E 
HIGH  OflTfl  R*2TE 
OFFSET  3 GAIN 
PSA  TEMP  3?  DE 


VIKING  LANDfcH  * CAMERA  - S 

AZIMUTH  70.0/  ELEVATION  30 

VISUAL  COLOR  MODE  RED  DIODE 

FRAME  COUNT  28  *<h  1974 

DARK  CURRENT  SUBTRACTOH  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (ONI  * 36.9409 

SIGMA  (DNI  = 0.6252 


GMT  TIME 

HIGH  OATH  RATE 

OFFSET  1 GAIN  ? 

PSP  TEMP  33  DEG  C 148 


VIKING  LANDER  - CAMERA  - SPARE 
azimuth  70.0/  8^.5  ELEVATION  3G/-30 
iR  COLOR  MODE  IR3  DIODE 
FRAME  COUNT  29  ***<-  1974 

DARK  CURRENT  SUBTRRCTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNI  = 7.1960 

SIGMA  (DNI  = 0.9168 


4 

: 


VIKING  LPNDER  ' Cr.r'  = F<!3  . SPPHE 
AZIMUTH  70. J 8Z.S  ELEVATION  30/ -30 
IR  COLOR  MODE  IR2  DIODE 

FRAME  COUNT  29  ««  •<*'<  1974 

DARK  CURRENT  SUBTRACTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNI  * 8.0943 

SIGMA (DNI  = 1.9260 


GMT  TIME 
HIGH  DATA  RATE 
OFFSET  I GAIN  2 
PSA  TEMP  3J  DEG  C 


GMT  TIME 
HIGH  OPTfi  RATE 
OFFSET  1 GRIN  2 
PSfl  TEMP  33  DEG  C 148 


VIKING  LRNDER  * ‘ :t  fi  « SPARE 

AZIMUTH  7U.U.  8r*. S El  : VflT  ION  30/-30 
IR  COLOR  MODE  I HI  DIODE 
FRAME  COUNT  ^g  km  mmm  1974 
DARK  CURRENT  SUBTRACTC^  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNI  = 7.4992 

SIGMA  (DN I = 0.9268 


GHT  TIME 
HIGH  OflTfl  RATE 
OFFSET  3 GRIN  2 
P5R  TEMP  3S  OEG  C 149 


VIM  NO  LRNOEH  • CRrttBR  SPRRE 

RZIMUTH  70.0/  82.S  ELEVATION  30/-30 
IR  COLOR  MODE  IR3  DIODE 
FPOME  COUNT  30  ♦<*<*<  1974 

DARK  CURRENT  SUBTRACTOP  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNI  = 17.  3444 

SIGMA  lONI  = 0.7651 


% 


GMT  TIME 
HIGH  DPTP  BATE 
OFFSET  3 GAIN  2 
PSA  TEMP  3S  DEG  C (49 


VIKING  LANDFP  - CAMERA  SPARE 

AZIMUTH  70.0/  92. b ELEVATION  30/-30 
IR  COLOR  MODE  1R2  DIODE 

FRAME  COUNT  30  km  mmm  1974 

DARK  CURRENT  SUBTRACTOR  OFF 
SI 2 POINT  TRANSFORM 
8 BIT  DATA 
MEAN  (DNi  * 17.5331 

SIGMA  (DNI  = 1.3196 


IlMtf  II  ^AIlWlMII 


. . i 
o • 

■■i 


VIKING  LONOER  - CAMERA  **  SPARE 
AZIMUTH  70.0/  82.5  ELEVATION  30/-30 
IR  COLOR  MODE  IRI  DIODE 

FRAME  COUNT  30  1974 

DARK  CURRENT  SUBTRRCTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA 
MEAN  (ONI  * 45.2151 

SIGMA (DNI  = 0.8509 


GMT  TIME 
HIGH  DATA  RATE 
OFFSET  3 GAIN  2 
PSA  TEMP  35  UEG  C i49 


LENDER  - . 5PPBE 

flZIHJTH  80.0/  85.0  ELEVATION  10/-10 
BROAOBAND  RODE  BB^  DIODE 
FRP^'E  COUNT  125  ham  1974 

DfiRf'  CURRENT  SUBTRflCTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  ORTR 

MERN  fDNI  * 45.3832 

SIGMRfDNl  = 1.874'' 


GMT  time  *«-i 

HIGH  DATA  RATE 
OFFSET  5 CAIN  0 
PSA  TEMP  14  DEG  C (38 


5 

20 

i:: 


GMT  *■  IM£ 

high  DflTP  RATE 
offset  1 CAIN  0 
PSA  TEMP  14  DEG  C i38 


VISING  LANCET  - CAMERA  • SPARE 
AZI'^iTh  sa.o-  8S.0  ELEVATION  10/-I0 
BROADBAND  MODE  BB2  DIODE 

FRAME  COUNT  126  «*<  1974 

?AAK  CURRENT  ^UBTRACTCR  ON 
Si2  POINT  TRANSFORM 
S 9r  DATA 

MEAN  (DNl  * 34.3636 

SIGMA  iDNI  * 2.0488 


GHT  TIME 
HIGH  OflTfl  RATE 
OFFSET  1 GRIN  0 
P5R  TEMP  -25  DEC  C 118 


VIKING  LRNOER  « CRMERR  SPRRE 

AZIMUTH  80.0/  85.0  ELEVATION  I0/-10 
BROADBAND  MODE  BB2  DIODE 
FRAME  COUNT  125  *<*<•<  1974 

DARK  CURRENT  SUBTRACTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA  ■ 

MEAN  (DNI  « ^ . 999^ 

SIGMA  IDNI  * 0.0000 


vn  ING  LANDER  - CAMERA  - SPARE 
PZIHLiTM  80. 0-  85.0  ELEVATION  10/-10 
BROADBAND  MODE  BB2  DIODE 

FRAME  COUNT  126  197i| 

DARK  CURRENT  SUBTRACTOR  ON 
512  POU'T  TRANSFORM 
8 BIT  DATA 

MEAN  (ONI  . 36.6582 

SIGMA  IDNI  = 2.12U 


GMT  TIME 
HIGH  DATA  BATE 
OFFSET  1 CAIN  0 
PSA  TEMP  -25  DEG  C U3 


W»'!;iCi  li^NDER  - CAMERA  - SPARE 
azimuth  80.0/  8S.C  ELEVATION  I0/-10 
BROADBAND  MODE  BB^  DIODE 

FRAME  COUNT  125  ♦<-  1974 

DARK  CURRENT  SUBTRACTOP  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA^_^ 
mean  IDNI  = (&l . 9999J 
SIGMA  iDNl  = 0.0000 


O.OS  fl.io  nj5 

•i- 


V.  • ,«  .■‘^'  ' -.X'  • 


.-  '■'  •'*-  ''  ' ••■•■•  ' 7v  -'-.-• 

. “IT  r-  . •-  r - . f ^ - .4  ■ ■ ' 


VIKING  LrtNOER  •»  ChMERA  *»  SPARE 
AZIMUTH  80.0/  85.0  ELEVATION  I0/-10 
BROADBAND  MODE  BB2  DIODE 

FRAME  COUNT  126  «•<  »<*<m  1974 

DARK  CURRENT  SUBTRACTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (ONI  « 34.4379 

SIGMA  (DNI  * 2-0834 


GHT  TIME  «<•«;  ««*x  M*» 

HIGH  DATA  RATE 
OFFSET  1 CAIN  0 
PSA  TEMP  -39  DEG  C (11 


m i 

' 


DATE:  8/16/74 


CALIBIAIIOM  mi  POINT  SPREAD  FUNCTION,  SPAKE  CAMEKA 


TIm  data  attaehad  and  Ilatad  balov  la  haraby  tranaalttad  to  you  aa  part  of  cha 
XFL  callbratlea  data  pr.»ooaalog  raaulta. 


Llatlnaa  of  tha  pixal  aatrix  in  an  area  around  tha  111\— Inated  pin  hola 


Two  llatlnaa  for  each  of  the  Broadband,  Vlaual  Color  and  IR  Dlodaa  are 


Included,  with  tha  channel  and  gain  aattlng  noted.  Offaat  doaa  not  change 


TEST  DBSatlPTlOM  The  0.150  din  hole  target  wae  inatalled  on  the 


light  aource.  then  scanned  twice  for  each  diode,  at  different  gain  aer.tlnge 


30»15  pixel  llatlnga  of  the  pin  hole  target 


SUMHARY 


With  a low  gain  sattlng  of  four,  the  center  pixel  la  saturated 
In  BBl,  BB2  and  BB3  fraaes.  This,  of  course,  results  In  a large  saturafad 
area  at  high  gain  aattlngs  for  these  diodes. 

Five  and  three  seens  Ilka  a more  reasonable  gain  setting  for 
the  Point  Spread  Function  Test. 

For  this  test  the  Survey,  IR  and  Visual  Color  diodes  sees  to 
have  acceptable  point  spread  functions. 

Thera  does  not  appear  to  ba  any  secondary  peaks  or  other  out- 
standing anomalies. 
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Xn  CALIBBAXION  DATA  TIANSMITTAL 


CALIBRAXIOlf  mi  COLOR  BBSPOMSB  VS.  ELBVATIOW  ANGLE.  SPAKE  CAMERA 

Tbtt  dsta  attachad  and  llatad  balov  la  haraby  trananittad  to  you  as  part  of  the 
IPL  calibration  data  processing  results. 


Table  It  Raw  data  free  color  rei 


elevation  test.  (Cal.  B.O.T 


Repeat)  coeslstlng  of  Mean  PW  and  standard  deviation  for  a 


channels  md  the  SURVEY  channel.  The  cootanlnatlon  cover  was  OPEN 


Table  lit  $&m  as  Ti 


TEST  DESCRIPTION 


at  four  different  polntlni 


the  elevation  effect 


DATA  PROCESSING  DESCRIPTION 


(Tabu  I A Table  II) 


SUMMARY 


With  th«  confinatioD  covat  cloaad.  thcra  was  a vary  obvious 
dacresss  in  rasponsa  on  all  channals  at  -flO*  alavatlon.  Tha  affact  was 
■ost  drsaatic  on  tha  113  channal,  about  3CZ,  with  tha  Survay  channel 
rasponsa  down  12Z.  Tha  othar  chaxmals  wara  affactad  by  approxlnataly 
a 20Z  dacraasa  In  color  rasponsa. 

Thara  was  no  significant  change  In  color  response  at  -SO*  or 
-30*  elevation  with  tha  contaacLnatlon  cover  closed.  Also,  with  the  con- 
tamination cover  open,  thara  la  no  significant  color  rasponsa  vs. 
elevation  affact. 

Tha  Survay  channal  data  (contaalnation  cover  closed)  Is  plotted 
on  Graph  IIA  and  IIB. 
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TABLE  I 


COLOR  VS.  ELEVATION  ANGLE 


RAN  DATA 

CONTAMINATION 

COVER  OPEN 

CHAN. 

ELEV. 

OFFSET 

GAIN 

MEAN 

RED 

0* 

1 

4 

53.000 

BLUE 

0* 

1 

4 

35.000 

GREEN 

0* 

1 

4 

46.833 

IRl 

0* 

1 

4 

42.167 

IR2 

0* 

1 

4 

40.667 

IR3 

0* 

1 

4 

43.500 

SURVEY 

0* 

1 

4 

49.167 

RED 

+30" 

1 

4 

51.833 

BLUE 

+30" 

1 

4 

34.833 

GREEN 

+30* 

1 

4 

46.667 

111 

+30" 

1 

4 

41.833 

IR2 

+30* 

1 

t 4 

40.833 

IR3 

+30" 

1 

4 

44.000 

SURVEY 

+30" 

1 

4 

48.500 

RED 

-30" 

1 

4 

52.500 

BLUE 

-30" 

1 

4 

34.333 

GREEN 

-30* 

1 

4 

46.500 

111 

-30" 

1 

4 

41.667 

IR2 

-30* 

1 

4 

39.833  ' 

IR3 

-30* 

1 

4 

41.500 

SURVEY 

-30* 

1 

4 

48.500 

RED 

-50" 

1 

4 

52.667 

BLUE 

-50* 

1 

4 

35.167 

GREEN 

-50* 

1 

4 

46.833 

IRl 

-50* 

1 

4 

41.667 

IR2 

-50" 

1 

4 

39.833 

IR3 

-50* 

1 

4 

43.333 

SURVEY 

-50* 

1 

4 

49.167 

. Si . 
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TABLE  II 

COLOR  VS. 

ELEVATICMI  ANGLE 

RAW  DATA 

COMTAMINATiaN 

COVER  CLOSED 

CHAN. 

ELEV. 

OFFSET 

GAIN 

MEAN 

SIGMA 

RED 

0* 

1 

4 

49.167 

1.069 

BLUE 

0* 

1 

4 

33.167 

0.688 

GREEN 

0* 

1 

4 

44.000 

0.816 

IRl 

0* 

1 

4 

39.333 

0.943 

IR2 

0* 

1 

4 

38.000 

0.816 

UL3 

0* 

1 

4 

41.000 

1.291 

SURVEY 

0* 

1 

4 

45.833 

0.689 

RED 

+30* 

1 

4 

39.500 

0.957 

BLUE 

+30* 

1 

4 

22.500 

0.500 

GREEN 

+30* 

1 

4 

32.333 

0.746 

IRl 

+30* 

1 

4 

31.833 

1.462 

IR2 

+30* 

1 

4 

28.333 

1.106 

i 

IR3 

+30* 

1 

4 

28.167 

0.898 

I 

SURVEY 

+30* 

1 

4 

40.000 

0.816 

• 

RED 

-30“ 

1 

4 

48.500 

3.452 

BLUE 

-30“ 

1 

4 

33.333 

1.247 

GREEN 

-30“ 

1 

4 

43.833 

1.863 

IRl 

-30“ 

1 

4 

39.000 

1.826 

IR2 

-30“ 

1 

4 

37.500 

1.500 

1 

IR3 

-30“ 

1 

4 

41.000 

0.816 

■' 

SURVEY 

-30“ 

1 

4 

46.167 

0.687 

j 

RED 

-50“ 

1 

4 

48.333 

2.055 

1 

BLUE 

-50“ 

1 

4 

32.167 

0.688 

1 

QIEEN 

-50“ 

1 

4 

42.667 

1.248 

i 

IRl 

-50“ 

1 

4 

38.000 

1.155 

1 

IR2 

-50“ 

1 

4 

36.667 

1.247 

IR3 

-50“ 

1 

4 

39.667 

0.471 

SURVEY 

-50“ 

1 

4 

45.000 

0.577 
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m.  CALIBIAIIOM  DATA  TBAN8NITTAL 


VIKIMG  LAUDER  CAMERA 


TO:  IMAGIIIG  TEAM 


DATE: 


9/18/74 


CALIBRATIOM  RJ  INTEI 


CAL.  THERMAL  CAL  PC-2A 


The  data  «ttmch«d  and  llatad  balow  is  hsrsby  trsnsaittsd  to  you  as  part  of  the 
IPL  calibration  data  procaasing  raaults. 


Cal  #3  for  svary  dioda  at  -39*C.  -23*C  and  -fl6*C. 


TEST  DESCRIPTICRI  Internal  Calibrate  source  at  level  2 and  level  3 was  selected 


diode  at  3 tamperaturea  in  the  Tharaal  Vacuun  chaaber. 


DATA  PROCSSSUIG  MtSCRIPTlOM  Mean  DM  and  o were  listed  for  the  last  100  aanyles 


AIALYST 


APPROVAL 


. "i 


v*'  • 

■V 


f- 


W ■»! 


■ ■-\:A 
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TABLE  I 

FC-2A  Internal  Callbtntlon  Themal  Cal  Taat 
VIK221D  PSA  leap  +16*C 


CAL  1 

CHAN. 

OFF 

GAIN 

ON 

0 

F.C. 

2 

BBl 

1 

1 

44.410 

1.060 

103 

3 

BBl 

1 

2 

49.860 

.551 

104 

2 

BB2 

1 

1 

43.330 

1.079 

105 

3 

BB2 

1 

2 

50.0 

.632 

106 

2 

BB3 

1 

1 

33.240 

.850 

107 

3 

BB3 

1 

2 

35.060 

.466 

108 

2 

BB4 

1 

1 

45.330 

.908 

109 

3 

BB4 

1 

2 

53.360 

.542 

110 

2 

BLUE 

1 

0 

44.260 

2.682 

111 

3 

BLUE 

1 

1 

36.850 

1.367 

112 

2 

GREEN 

1 

0 

46.040 

2.112 

113 

3 

GREEN 

1 

1 

53.170 

1.258 

114 

2 

RED 

1 

1 

44.930 

.684 

115 

3 

RED 

1 

2 

56.740 

.442 

116 

2 

IRl 

1 

1 

39.570 

.791 

117 

3 

IRl 

1 

2 

40.010 

.501 

118 

2 

IR2 

1 

1 

30.800 

1.123 

119 

3 

IR2 

1 

2 

25.620 

.719 

120 

2 

IR3 

1 

1 

28.250 

.753 

121 

3 

IR3 

1 

2 

25.910 

.603 

122 

2 

SURVEY 

1 

1 

41.930 

.357 

123 

3 

SURVEY 

1 

2 

51.0 

0.0 

124 
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TABLE  II 

FC-2A  Internal  Calibration  Tharmal  Cal  Test 


VIK218D 

PSA  Temp  -23*C 

CAL 

1 CHAN. 

OFF 

GAIN 

I»I 

o 

F.C 

2 

BBl 

1 

1 

38.950 

.932 

103 

3 

BBl 

1 

2 

48.720 

.552 

104 

2 

BB2 

1 

1 

39.440 

1.359 

105 

3 

BB2 

1 

2 

49.280 

•t66»  • ^>4^>106 

2 

BB3 

1 

1 

30.920 

.771 

107 

3 

BB3 

1 

2 

34.440 

.555 

108 

2 

BBA 

1 

1 

42.680 

.938 

109 

3 

BB4 

1 

2 

51.700 

.502 

110 

2 

BLUE 

1 

0 

45.010 

3.015 

111 

3 

BLUE 

1 

1 

36.420 

1.380 

112 

2 

GREEN 

1 

0 

46.760 

2.662 

113 

3 

GREEN 

1 

1 

52.660 

1.268 

114 

2 

RED 

1 

1 

41.460 

.575 

115 

3 

RED 

1 

2 

57.040 

.285 

116 

2 

IRl 

1 

1 

36.350 

.793 

117 

3 

IRl 

1 

2 

38.760 

.513 

118 

2 

IR2 

1 

1 

30.920 

1.017 

119 

3 

IR2 

1 

2 

23.520 

.608 

120 

2 

IR3 

1 

1 

27.040 

.905 

121 

3 

IR3 

1 

2 

23.580 

.569 

122 

2 

SURVEY 

1 

1 

39.400 

.491 

123 

3 

SURVEY 

1 

2 

49.860 

.378 

124 
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TABLE  III 


PC-2A 

In carnal 

Calibration  Thamal  Cal 

TaaC 

VIK218D 

PSA  leap 

-39*0 

CAL  # 

CHAN. 

OFF 

CAIN 

IW 

0 

F.C. 

2 

BBl 

1 

1 

37.130 

.891 

103 

3 

BBl 

1 

2 

48.590 

.552 

104 

2 

BB2 

1 

1 

38.640 

1.338 

105 

3 

BB2 

1 

2 

48.410 

.724 

106 

2 

BB3 

1 

1 

29.710 

.952 

107 

3 

BB3 

1 

2 

34.010 

.388 

108 

2 

BB4 

1 

1 

40.140 

.813 

109 

3 

BBA 

1 

2 

51.620 

.581 

110 

2 

BLUE 

1 

0 

46.180 

2.914 

111 

3 

BLUE 

1 

1 

35.840 

1.427 

112 

2 

GREEN 

1 

0 

41.190 

2.424 

113 

3 

GREEN 

1 

1 

54.660 

1.117 

114 

2 

RED 

1 

1 

40.230 

.661 

115 

3 

RED 

1 

2 

57.110 

.376 

116 

2 

IRl 

1 

1 

35.160 

.858 

117 

3 

IRl 

1 

2 

37.700 

.539 

118 

2 

IR2 

1 

1 

30.220 

1.213 

119 

3 

IR2 

1 

2 

22.420 

.635 

120 

2 

IR3 

1 

1 

23.960 

.848 

121 

3 

IR3 

1 

2 

22.850 

.518 

122 

2 

SURVEY 

1 

1 

38.990 

.672 

123 

3 

SURVEY 

1 

2 

49.520 

.522 

124 

tenperatures. 


Tables  of  the  plotted  values.  Plots  of  gain  percent  va.  ti 


lerature . 


attached 


Results  sunaia: 


TEST  DESCRIPTION  Various  voltages  were  Input  to  the  video  aapllfler  directly  via 
the  test  connector.  2.5*  PDF*s  were  generated  at  each  of  five  voltage  levels 


for  all  gain  settings  and  three  ti 


eratures . 


DATA  PROCESSING  MtSClIPTIOM  Mean  DW  and  standard  deviation  were  calculated 
for  the  30x30  pixel  area  (total  ■ 900  pixels)  starting  at  line  80  and  saople 


200.  Linear  least  squares  was  used  to  determlna  the  slope  of 


vs.  voltage 


relatlonshli 


PDF*s 


ire  processed 
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IPL  CALIBRATION  DATA  TRANSMITTAL 


VIKING  LANDER  CAMERA 


TO:  IMAGING  TEAM 


DATE:  9/5/7A 


CALIBRATION  RON  FC-2A  GAIN  TEST 


The  data  attached  and  listed  below  la  hareby  transaltted  to  you  as  part  of  the 
IPL  calibration  data  processing  results. 

Plots  of  DN  vs.  voltage  input  for  all  six  gain  settings  and  three 


RESULTS  SUIMARY: 


Overall  the  Thermal  Vac  Gain  Teat  data  for  FC-2A  looka  very 
good.  Then's  range  from  0.0  to  0.8  Indicating  overall  low  noise  In 
Gain  tests.  Linear  least  squaras  analysis  for  each  test  to  obtain  a 
best  fit  slope  value  also  shoved  very  low  scatter  of  data  points  except 
for  the  low  tenp  (>39*C)  Gain  0 step.  The  slope  vs.  gain  steps  also 
fit  a 2x  relationship  very  well  except  for  the  Gain  0 low  temp. 


The  teoqperature  variation  of  the  X Gain  is  less  than  IX  for 
all  gain  tests  except  for  low  tenp  Gain  1 and  Gain  0. 
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FC-2A  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


TAPE:  VIK218D  FRAME  COUNT:  26-30  FILES:  26-30 

GAIN  - 0 OFFSET  - 1 


PSA  TEMP  - 

-39*C 

SURVEY  DIODE 

SELECT 

VOLTS 

W 

± 

SIGMA 

FRAME  COUNT 

0.050 

49.228 

0.785  ^ 

26 

0.045 

51.220 

9.773 

27 

0.030 

44.384 

0.780 

28 

0.020 

39.832 

0.784 

29 

0.015 

39.531 

0.745  — 

30 

563 


PC-2A  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


TAPE: 

VIK218D 

FRAME  COUNT:  21-25 

FILES 

GAIN  - 

1 

OFFSET  - 1 

PSA  TEMP  - 

-39*  C 

• 

SURVEY  DIODE 

SELECT 

VOLTS 

W 

± 

SIGMA 

FRAME  COUNT 

0.200 

58.257 

0.447 

21 

0.170 

52.433 

0.498 

22 

0.155 

48.512 

0.502 

23 

0.090 

34.706 

0.464 

24 

0.030 

21.416 

0.509 

25 

( 


564 


lAPEt 
GAIN  - 


V1K218D 

2 


FC-2A  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


FRAME  COUNT! 
OFFSET  - 1 


16-20 


FILES : 16-20 


PSA  TEMP  - -39*C 

SURVEY  DIODE  SELECT 


VOLTS 

± 

SIGMA 

FRAME  COUNT 

0.48 

60.0 

A 

0.0 

16 

0.44 

55.952 

0.265 

17 

0.31 

41.604 

0.522 

18 

0.19 

28.128 

0.334 

19 

0.06 

13.666 

0.508  " 

20 

565 


PC-2A  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


lAPEt  VIK218D  FRAME  COUNT:  H-15  PILES:  H-15 


GAIN  - 3 

OFFSET  - 

1 

PSA  TEMP  - 

-39*C 

■ 

SURVEY  DIODE 

SELECT 

VOLTS 

\ 

1 

IS  ^ 

H- 

SIGMA 

FRAME  COUNT 

1.00 

59.0  ^ 

0.0 

11 

0.87 

52.0 

0.0 

12 

0.62 

38.0 

0.0 

13 

0.37 

24.0 

0.0 

14 

0.12 

10.008 

0.088  .. 

15 

566 


FC-2A  THERMAL  CAL.  TEST 
GAIN  LINEARITY 

I 

TAPE:  VIK218D  FRAME  COUNT;  6-10  FILES; 

I 

GAIN  - 4 OFFSET  - 1 


PSA  TEMP  - -39«c 


SURVEY  DIODE  SELECT 


VOLTS 

DN  t 

SIGMA 

FRAME  COUNT 

2.00 

57.0 

0.0  ^ 

6 

1.75 

50.0 

0.0 

7 

1.25 

36.0 

0.0 

8 

0.75 

22.952 

0.215 

9 

0.25 

9.0 

0.0  ~ 

10 

567 
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FC-2A  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


TAPE; 

VIK218D 

FRAME  COUNT;  1-5 

FILES; 

GAIN  - 

5 

OFFSET  - 1 

PSA  TEMP  - 

-41*C 

SURVEY  DIODE 

SELECT 

VOLTS 

DN  ± 

SIGMA 

FRAME  COUNT 

4.20 

59.0 

0.0 

1 

3.20 

49.0 

o’.o 

2 

2.50 

35.897 

0.569 

3 

1.50 

22.0 

0.0 

4 

0.50 

8.0 

0.0 

5 

I 


368 


rC-2A  niERMAL  CAL.  TEST 
GAIN  LINEARITY 


TAPE:  VIK218D 

GAIN  - 0 


FRAME  COUNT:  26-30 
OFFSET  « 1 


FILES:  26-30 


PSA  TEMP  ■ -23*C 
SURVEY  DIODE  SELECT 


VOLTS 

w t 

SIGMA  / 

FRAME  COUNT 

V 

O.OSO 

-1 

54.304 

0.764 

26 

0.045 

51.939 

0.804 

27 

0.030 

45.156 

0.772 

28 

0.020 

42.200 

0.806 

29 

0.015 

38.247 

0.776  ' 

30 

^ ■ V — ii  i 

FC-2A  THERMAL  CAL.  TEST 
GAIN  LINEARITY 

lAPE:  VIK218D  frame  COUNT:  21-25  PILES:  86-90 

GAIN  - 1 OFFSET  - 1 


PSA  TEMP  - -23*C 

SURVEY  DIODE  SELECT 


VOLTS 

W 

± 

SIGMA 

FRAME  COUNT 

0.200 

60.080 

1^ 

0.368 

21 

0.170 

53.387 

0.502 

22 

0.155 

49.486 

0.516 

23 

0.090 

35.102- 

0.410 

24 

0.030 

22.510 

0.500  ... 

25 

570 


/ 


PC-2A  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


lAPE:  VXK218D  FRAME  COUNT:  IS-aO 

GAIN  - 2 OFFSET  - 1 


FILES:  81-85 


PSA  TEMP  - -25*C 

SURVEY  DIODE  SELECT 


VOLTS 

DN 

± 

SIGMA 

FRAME  COUNT 

1 0.48 

61.027* 

0.191 

16 

0.44 

56.340 

0.475 

17 

0.31 

42.0 

0.082 

18 

0.19 

29.0 

0.0 

19 

0.06 

14.734 

0.442 

20 

I *2Z  Saturated  at  IRf*62 
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lAPE: 
CAIN  - 


VIK218D 

3 


PC-2A  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


FRAME  COUNT:  H-15 

OFFSET  - 1 


FILES;  76-80 


PSA  TEMP  - -25*C 

SURVEY  DIODE  SELECT 


VOLTS 

DN 

± 

SIGMA 

FRAME  COUNT 

1.00 

59.0 

0.0 

11 

0.87 

52.0 

0.0 

12 

0.62 

38.001 

0.047 

13 

0.37 

24.0 

0.0 

14 

0.12 

10.488 

0.500  — 

15 
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FC-2A  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


i\ 


TAPE: 

VIK218D 

FRAME  COUNT:  6-10 

FILES: 

GAIN  - 

4 

OFFSET  - 1 

PSA  TEMP  - 

-27*C 

SURVEY  DIODE 

SELECT 

VOLTS 

M t 

SIGMA 

FRAME  COUNT 

2.00 

57.0  ^ 

0.0 

6 

1.75 

50.562 

0.499 

7 

1.25 

37.0 

0.0 

8 

0.75 

23.0 

0.0 

9 

0.25 

9.0 

0.0 

10 

1 
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FC-2A  THEKMAL  CAL.  TEST 
GAIN  LINEARITY 


m 

TAPE;  VIK218D  FRAME  COUNT;  1-5  FILES;  66-70 


GAIN  - 5 

OFFSET  - 

1 

PSA  TEMP  • 

-27*C 

. 

SURVEY  DIODE 

SELECT 

VOLTS 

DN.  ± 

SIGMA 

FRAME  COUNT 

4.20 

59.0 

0.0 

1 

3.50 

49.0 

0.0 

2 ■ 

2.50 

35.098 

0.418 

3 

1.50 

22.0 

0.0 

4 

0.50 

3.0 

0.0 

5 
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rC-2A  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


TAPE;  VIK221D 

GAIN  - 0 OFFSET  - 

PSA  TEMP  - +14*C 
SURVEY  DIODE  SELECT 

FRAME  COUNT: 
1 

26-30  FILES: 

VOLTS 

W ± 

SIGMA 

FPAME  COUNT 

0.050 

54.189 

0.767^ 

26 

0.045 

52.451 

0.712 

27 

0.030 

45.692 

0.728 

28 

0.020 

41.698 

0.719 

29 

0.015 

40.520 

0.677  • 

30 
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FC-2A  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


I 


lAPE: 

VIK221D 

FRAME  COUNT:  21-25 

FILES 

GAIN  - 

1 

OFFSET  - 1 

PSA  TEMP  - 

+12*C 

SURVEY  DIODE  SELECT 

VOLTS 

W 

± 

SIGMA 

FRAME  COUNT 

0.200 

60.078 

L/ 

0.364 

21 

0.170 

54.298 

0.463 

22 

0.155 

51.013 

0.350 

23 

0.090 

36.490 

0.501 

24 

0.030 

22.734 

0.447  " 

25 
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FC-2A  THERMAL  CAL.  TEST 
GAIN  LINEARITY 

I • 

TAPE:  VTK22ID  FRAME  COUNT;  lf-20  FILES:  16-20 

GAIN  - 2 OFFSET  - 1 


PSA  TEMP  - +12*C 

SURVEY  DIODE  SELECT 


VOLTS 

DN 

± 

SIGMA 

FRAME  COUNT 

0.48 

61.448* 

''K 

0.527 

16 

0.44 

57.007 

0.125 

17 

C.31 

42.951 

0.219 

18 

0.19 

29.242 

0.478 

19 

0.06 

15.0 

0.0  ‘ 

20 

*43Z  Saturated  at  62  DN 
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PC-2A  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


TAPE; 

VIK221D 

FRAME  COUNT: 

11-15  PILES 

GAIN  - 

3 

OFFSET  - 

1 

PSA  TEMP  - 

+12*C 

• 

SURVEY 

DIODE 

SELEO: 

VOLTS 

± 

SIGMA 

FRAME  COUNT 

1.00 

60.0  2,^^ 

0.0 

11 

0.87 

52.112 

0.318 

12 

0.62 

38.A10 

0.493 

13 

0.37 

24.520 

0.500 

14 

0.12 

11.0 

0.0 

15 

I 
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PC-2A  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


lAPE:  VIK221D  FRAME  COUNT:  6-10  HLES:  6-10 

GAIN  - A OFFSET  - 1 


PSA  TEMP  - -HO'C 
SURVEY  DIODE  SELECT 


VOLTS 

DN  ± 

SIGMA 

FRAME  COUNT 

2.00 

57.502 

/ 

0.573  ' 

6 

1.75 

50.373 

0.A83 

7 

1.25 

37.0 

0.0 

8 

0.75 

23.0 

0.0 

9 

0.25 

9.0 

0.0  ■ 

10 
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PC-2A  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


TAPE*  VI1C221D  FRAME  COUNT;  1-5  PILES;  1-5 

GAIN  - 5 OFFSET  - 1 

PSA  TEMP  - +10*C 

SURVEY  DIODE  SELECT 


VOLTS 

«i  ± 

SIGMA 

FRAME  COUNT 

4.20 

59.0  y- 

0.0 

1 

3.50 

49.0 

0.0 

2 

2.50 

35.0 

0.0 

3 

1.50 

22.0 

0.0 

4 

0.50 

8.0 

0.0 

5 
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FC-2A  THERMAL  CAL  TEST 


m 


t-n 


Gain  Percent  as  a function  of  Temperature 
Gain  at  "Middle"  Temperature  “ lOOX 


Gain 

Setting 


XlltMp 

92.827iA/-*-14*C 

100.00473/+14*C 

100.73538/+12*C 

100.29213/+12*C 

100.528/+10*C 

99.99518/+WC 


^Jemp 

100.0/-23*C 

100.0/-23’C 

100.0/-25*C 

100.0/-25*C 

100.0/-27"C 

100.0/-27*C 


Z/Temp 

77.18316/-39'C 

98.29802/-39*C 

100.70331/-39*C 

100.80018/-39*C 

99.40n/-39*C 

100.#3944/-41“C 
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IFL  CALIBBAIION  DATA  TBANSMZTT/1 


VIKING  LANDER  CAMERA 


9/18/74 


TO:  IMAGING  TEAM 


DATE 


CALIBKAIION  RDM  FC-2A,  CAL-BOT  OFFSET  TEST 


The  data  attached  and  listed  below  Is  hereby  transmitted  to  you  as  part  of  the 
IPL  calibration  data  processing  results. 


1.  Table  of  Offsets  In  Millivolts 


2.  Graph  of  Millivolts  vs.  Offset  Number 


3.  The  Mean  Mllllvolts/Offset  StS] 


TEST  DESCRIPTION  D.C.  voltage  was  Input  to  the  test  CfcanS'-tor.  The  camera  was 


operated  at  a gain  of  3.  A PDF  was  taken  at  each  offset,  adjusting  the  D.C 


voltage  every  5 frames  to  avoid  saturation  (repeating  the  last  offset  when 


this  was  done 


DATA  PROCESSING  DESCRIPTION  Mean  DN  was  listed  for  each  of  the  37  PDF  (SL  - 80 


SS  - 200.  NL  - 30.  NS  - 30) . These  DN*s  were  divided  by  the  camera  gain 


to  generata  an  “offset  ladder”  for  each  analog  Input.  (End  points 


%wre  set  equal,  to  give  a continuous  relationship  for  graphing.)  A least  squares 
fit  was  used  to  arrive  at  the  slope  or  mean  mllllvolts/offMt  step.  . ^ 

ANALYST 


■‘GUK*  VALUE-" 
OFFSET  NUFBER 


CON  ST  ANT  VALUE* C.80C0C0 


OFFSET  IN  VOLTS 

0.2C91A6 

C. 064982 


C. 07918 


C. 223345 
C. 367491 
C.511673 
C.5U672 
0.655836 


C. 79999 


C. 944163 
1.088326 
1.23249C 
1.23249C 
1.376654 


1.52081 


1.664981 

1.8C9144 

1.953308 

1.953308 

2.097453 

2.241652 

2.394232 


2.681568 

2;681S68 

2.824669 


3.113266 


3.40217C 

3.4C217C 

3.546333 


3.69049 


3.836679 


3i980l94 


4.140125 

4;285172 


APPENDIX  II 


49237 


ROOM  TEMP 


OLT8 /OFFSET  STEP 


14469 


SLOPE 


OTFSET  IH  '.inLT 
0.20*?  15 
ifi.06*»03 
-0.0‘^918 
i -0.2233^ 

V -rj.silt.? 

\“0.51  It.” 
Y-tl.6558«i 

Vu.  00000 

V.'VUS 

■% . 00033 

-V 

- 1\.?3249 
~J  V'li^S 
-1  .\.':0O.: 

-1  .«V49u 


DN  l.lflLUES 

56.000 

48.000 

40.000 

32.000 

24.001 
16.000 

55.000 

47.000 

39.000 

31.000 

23.000 

15.000 

54.000 

46.000 
30.0C«0 

30.000 

22.000 
14.00»3 
52,999 
45.0»i10 

36.998 
,28.531 

20.999 
12.586 

51.000 
43.059 

35.001 
27.044 
19.112 
11.012 

36.000 

48.000 

40.000 
31.883 
23.924 
15.049 

7.0130 


0FF:i>ET  NUMBEF: 


2.681 5% 

2.6815^ 

2.rrC46^1 

2. '36988 

3. 11327 

3.25621 

3.40217 

3.40217 

3.54634 

3.6905»3 

’3  • 036*>8 

•3.90020 

■4. 14013 

•4.20518 


O )4nA  to  OICT70rN  GAAO»-i  PAPC« 
)C  V 10  »E.R  INCH 


: _ -1  - 1 » - il 

1 
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IPL  CALinATlON  DATA  TKANSMITTAL 


VIKIMG  LAUDER  CAHERA 


TO:  IMAGING  TEAM 


DATE:  10/15/74 


CALIBRATION  tW  COHERENT  NOISE  TEST,  FC-2A  CAMERA 


Th«  data  actachad  and  llstad  balow  la  hareby  tranamltcad  to  you  as  part  of  the 
IPL  calibration  data  procaaaing  raaulta. 


Tables  of  coherent  noise  frequencies  and  one-dimensional  Fourier  transforms 


of  thlrt 


' test  fraaies  taken  during  T.V.  subsystem  bench  testing  at 


from  the  FC-2A  thermal  chamber  coherent  noise  test  is  also 


A Results  Summary  is  attached. 


The  dark  current  subtractor  was  on  for  all  odd  numbered  frames. 


The  dark  current  subtractor  was  off  for  all  even  numbered  frames. 


TEST  DESCRIPTION  Two  dark  current  frames  were  taken  with  each  of  the  Broadband 


The  dark  current  subtractor  was  on  and  off  for  each  diode 


DATA  PROCESSING  DESCRIPTION  Starting  with  Line  65.  one-dimensional  Fourier 


ed  for  the  remaining  lines  in  each  frame. 


4 


I 


RESULTS  SUMMARY; 


From  the  attached  one -dlmena Iona  1 Fourier  tranafoma  of  the  noise 
test  frames,  it  is  obvious  that  coherent  noise  is  also  a real  problem  in 

the  FC-2A  Camera.  Frames  taken  through  the  green  diode  in  both  mono  and 

visual  color  modes  seem  to  have  the  most  significant  noise  problems  although, 

for  the  most  part,  the  coherent  noise  frequencies  appeared  to  be  Independent 

of  the  selected  diode  at  the  high  data  rate,  with  the  exception  of  the  Survey 
diode  which  is  relatively  quiet. 

There  are  some  unique  noise  patterns  in  the  low  data  rate  frames  that 
do  not  appear  in  any  of  the  other  coherent  noise  test  frames,  which  may  be 
an  indication  of  a problem  area. 

The  coherent  noise  frames  from  the  thermal  chamber  testing  which  were 
taken  through  the  BB2  diode  a'>pear  to  have  a lesser  noise  problem.  A strong 
noise  peak  appears  at  0.2500  and  does  not  seem  to  be  affected  by  the  55°C 
change  in  temperature  from  +16°C  to  -39°C. 


♦ i 
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FC-2A  CAL.  B.O.T 


t • 


COHEEENT  NOISE  FREQUENCIES  TABLE 


TAPE: 

VIK203D 

HIGH 

DATA  RATE 

FRAME 

PEAK 

FREQUENCY 

FREQUENCY 

AMPLITUDE 

PSA 

NO. 

CHANNEL 

NO. 

(CPS) 

(HZ) 

(P-P  DN) 

TEMP. 

I 

BBl 

1 

.0195 

62.40 

1.523 

+31"C 

1 

BBl 

2 

.0566 

181.12 

1.137 

+31*C 

1 

BBl 

3 

.0937 

299.84 

1.630 

■»-31*C 

1 

BBl 

4 

.1679 

537.28 

0.620 

+31“C 

1 

BBl 

5 

.2070 

662.40 

0.449 

+31*C 

1 

BBl 

6 

.2441 

781.12 

0.373 

+31*C 

1 

BBl 

7 

.2500 

800.00 

0.613 

+31*C 

1 

BBl 

8 

.3750 

1200.00 

0.837 

+31*C 

2 

BBl 

1 

.0195 

62.40 

1.562 

+31*C 

2 

BBl 

2 

.0566 

181.12 

1.181 

-»-31*C 

2 

BBl 

3 

.0937 

299.84 

1.704 

+31*C 

2 

BBl 

4 

.1679 

537.28 

0.631 

+31*C 

2 

BBl 

5 

.2070 

662.40 

0.431 

+31*C 

2 

BBl 

6 

.2441 

781.12 

0.360 

+31*C 

2 

BBl 

7 

.2500 

800.00 

0.616 

+31*C 

2 

BBl 

8 

.3750 

1200.00 

0.835 

+31*C 

3 

BB2 

1 

.0195 

62.40 

1.621 

+31*C 

3 

BB2 

2 

.0566 

181.12 

1.253 

+31*C 

3 

BB2 

3 

.0937 

299.84 

1.811 

+31'C 

3 

BB2 

4 

.1679 

537.28 

0.703 

+31*C 

3 

BB2 

5 

.2070 

662.40 

0.465 

+31*C 

3 

BB2 

6 

.2441 

781.12 

0.403 

+31*C 

3 

BB2 

7 

.2500 

800.00 

0.828 

+31*C 

3 

BB2 

8 

.3750 

1200.00 

0.911 

-f31*C 

4 

BB2 

1 

.0195 

62.40 

1.624 

+31*C 

4 

BB2 

2 

.0566 

* 181.12 

1.266 

+31*C 

4 

BB2 

3 

.0937 

299.84 

1.789 

-•■31‘C 

4 

B62 

4 

.1679 

537.28 

0.676 

+31*C 

4 

BB2 

5 

.2070 

662.40 

0.482 

+31*C 

4 

BB2 

6 

.2441 

781.12 

0.410 

♦31*C 

4 

BQ2 

7 

.2500 

800.00 

0.787 

+31*C 

4 

BB2 

8 

.3750 

1200.00 

0.897 

+31*C 
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FC-2A  CAL.  B.O.T 


COHERENT  NOISE  FREQUENCIES  TABLE 


TAPE:  VIK203D 


FRAME  PEAK 

NO.  CHAJraEL  NO. 

BB3  1 

BB3  2 

BB3  3 

BB3  4 

BB3  5 

BB3  6 

BB3  7 

BB3  8 

BB3  1 

BB3  2 

BB3  3 

BB3  4 

BB3  5 

BB3  6 

BB3  7 

BB3  8 

BB4  1 

BB4  2 

BB4  3 

BB4  4 

BB4  5 

BB4  6 

BB4  7 

BB4  8 

BB4  1 

BB4  2 

BB4  3 

BB4  4 

BB4  5 

EB4  6 

BB4  7 

BB4  8 

9 SURVEY  1 

9 SURVEY  2 


HIGH  DATA  RATE 


FREQUENCY 

FREQUENCY 

AMPLITUDE 

(CPS) 

(HZ) 

(P-P  DN) 

.0195 

62.40 

1.928 

.0566 

181.12 

1.469 

.0937 

299.84 

2.103 

.1660 

532.20 

0.828 

.2070 

662.40 

0.524 

.2441 

781.12 

0.423 

.2500 

800.00 

0.734 

.3750 

1200.00 

0.945 

.0195 

62.40 

1.924 

.0566 

181.12 

1.492 

.0937 

299.84 

2.120 

.1679 

537.28 

0.795 

.2070 

662.40 

0.500 

.2441 

781.12 

0.425 

.2500 

800.00 

0.747 

.3750 

1200.00 

0.954 

.0195 

62.40 

1.758 

.0566 

181.12 

1.452 

.0937 

299.84 

2.027 

.1679 

537.28 

0.671 

.2070 

662.40 

0.478 

.2441 

781.12 

0.439 

.2500 

800.00 

0.688 

.3750 

1200.00 

0.930 

.0195 

62.40 

1.815 

.0566 

181.12 

1.422 

.0937 

299.84 

2.080 

.1679 

537.28 

0.786 

.2070 

662.40 

0.493 

.2441 

781.12 

0.400 

.2500 

800.00 

0.653 

.3750 

1200.00 

0.972 

.0195 

62.40 

0.602 

.0937 

299.84 

0.340 

595 


PSA 

TEMP. 

+33*C 

+33*C 

+33*C 

+33*C 

+33*C 

+33“C 

+33*C 

+33“C 


+33*C 

-»-33*C 

+33*C 

+33*C 

+33*C 

+33*C 

+33"C 

+33*C 


+33*C 
+33"C 
+33“C 
+33*C 
+33*C 
+33*C 
+33*C 
+ 33“C 


+33*C 

+33*C 

♦33*C 

+33*C 

+33*C 

+33*C 

+33‘C 

+33**C 


+33’C 

+33*C 


FC-2A  CAL.  B.O.T. 
COHERENT  NOISE  FREQUENCIES  TABLE 


TAPE: 

VIK203D 

HIGH 

DATA  RATE 

FRAME 

PEAK 

FREQUENCY 

FREQUENCY 

AMPLITUDE 

NO. 

CHANNEL 

NO. 

(CPS) 

(HZ) 

(P-P  DN) 

10 

SURVEY 

1 

.0195 

62.40 

0.231 

10 

SURVEY 

2 

.0937 

299.84 

0.238 

11 

BLUE 

1 

.0195 

62.40 

2.023 

11 

BLUE 

2 

.0566 

181.12 

1.565 

11 

BLUE 

3 

.0937 

299.84 

2.235 

11 

BLUE 

4 

.1679 

537.28 

0.760 

11 

BLUE 

5 

.2070 

662.40 

0.625 

11 

BLUE 

6 

.2441 

781.12 

0.517 

11 

BLUE 

7 

.2500 

800.00 

1.047 

11 

BLUE 

8 

.3750 

1200.00 

1.089 

12 

BLUE 

1 

.0195 

62.40 

1.977 

12 

BLUE 

2 

.0566 

181.12 

1.557 

12 

BLUE 

3 

.0937 

299.84 

2.231 

12 

BLUE 

4 

.1679 

537.28 

0.717 

12 

BLUE 

5 

.2070 

662.40 

0.583 

12 

BLUE 

6 

.2441 

781.12 

0.465 

12 

BLUE 

7 

.2500 

800.00 

1.052 

12 

BLUE 

8 

.3750 

1200.00 

1.127 

13 

GREEN 

1 

.0195 

62.40 

2.384 

13 

GREEN 

2 

.0566 

181.12 

1.838 

13 

GREEN 

3 

.0937 

299.84 

2.594 

13 

GREEN 

4 

.1679 

537.28 

0.932 

13  • 

GREEN 

5 

.2070 

662.40 

0.698 

13 

GREEN 

6 

.2441 

781.12 

0.557 

13 

GREEN 

7 

.2500 

800.00 

1.050 

13 

GREEN 

8 

.3750 

1200.00 

1.295 

14 

GREEN 

1 

.0195 

62.40 

2.435 

14 

GREEN 

2 

.0566 

181.12 

1.815 

14 

GREEN 

3 

.0937 

299.84 

2.617 

14 

GREEN 

4 

.1308 

418.56 

0.442 

14 

GREEN 

5 

.1679 

537.28 

0.968 

14 

GREEN 

6 

.2070 

662.40 

0.614 

14 

GREEN 

7 

.2441 

781.12 

0.495 

14 

GREEN 

8 

.2500 

800.00 

1.041 

14 

GREEN 

9 

.3750 

1200.00 

1.280 

14 

GREEN 

10 

.4316 

1381.12 

0.454 

PSA 

TEMP. 

+33*C 

+33"C 


+33"C 

+33’C 

+33*C 

+33*C 

+33*C 

+33‘’C 

+33’C 

+33®C 


+33*C 

+33*C 

+33"C 

+33*C 

+33*C 

+33*C 

+33“C 

+33”C 


+33’C 

+33*0 

+33*C 

+33*C 

+33*C 

+33*C 

+33“C 

+33*C 


+33*C 

+33*C 

■f33*C 

+33*C 

+33*C 

+33*C 

+33*C 

+33*C 

+33*C 

+33*C 
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FC-2A  CAL.  B.O.T. 
COHERENT  NOISE  FREQUENCIES  TABLE 


TAPE: 

VIK203D 

HIGH 

DATA  RATE 

FRAME 

PEAK 

FREQUENCY 

FREQUENCY 

AMPLITUDE 

NO. 

CHANNEL 

NO. 

(CPS) 

(HZ) 

(P-P  DN) 

15 

RED 

1 

.0195 

62.40 

1.029 

15 

RED 

2 

.0566 

181.12 

0.723 

15 

RED 

3 

.0937 

299.84 

1.093 

15 

RED 

4 

.1660 

531.12 

0.529 

15 

RED 

5 

.2070 

662.40 

0.270 

15 

RED 

6 

.2500 

800.00 

0.383 

15 

RED 

7 

.3750 

1200.00 

0.529 

16 

RED 

1 

.0195 

62.40 

1.056 

16 

RED 

2 

.0566 

181.12 

0.744 

16 

RED 

3 

.0937 

299.84 

1.112 

16 

RED 

4 

.1679 

537.28 

0.386 

16 

RED 

5 

.2070 

662.40 

0.264 

16 

RED 

6 

.2500 

800.00 

0.384 

16 

RED 

7 

.3750 

1200.00 

0.546 

17 

IRl 

1 

.0195 

62.40 

1.513 

17 

IRl 

2 

.0566 

181.12 

1.113 

17 

IRl 

3 

.0937 

299.84 

1.640 

17 

IRl 

4 

.1660 

532.20 

0.700 

17 

IRl 

5 

.2070 

662.40 

0.389 

17 

IRl 

6 

.2500 

800.00 

0.671 

17 

IRl 

7 

.3750 

1200.00 

0.790 

18 

IRl 

1 

.0195 

62.40 

1.528 

18 

IRl 

2 

.0566 

181.12 

1.103 

18 

IRl 

3 

.0937 

299.84 

1.654 

18 

IRl 

4 

.1679 

537.28 

0.564 

18 

IRl 

5 

.2070 

662.40 

0.431 

18 

IRl 

6 

.2500 

800.00 

0.663 

18 

IRl 

7 

.3750 

1200.00 

0.783 

19 

IR2 

1 

.0195 

62.40 

2.100 

19 

1R2 

2 

.0566 

181.12 

1.590 

19 

IR2 

3 

.0937 

299.84 

2.287 

19 

IR2 

4 

.1679 

537.28 

0.791 

19 

IR2 

5 

.2070 

662.40 

0.584 

19 

IR2 

6 

.2441 

781.12 

0.445 

19 

TR2 

7 

.2500 

800.00 

0.978 

19 

IR2 

8 

.3750 

1200.00 

1.113 

PSA 

TEMP. 

+33-C 

+33*C 

+33*C 

+33*C 

+33"C 

+33*C 

+33"C 


+33*C 

+33*C 

+33*C 

-*-33*C 

+33“C 

+33*C 

+33*C 


+33*C 

+33*C 

+33*C 

+33“C 

+33*C 

+33*C 

+33®C 


+33“C 

+33“C 

+33“C 

+33*C 

+33*C 

+33“C 

+33*C 


+33*C 

+33*C 

+33*C 

+33*C 

+33"C 

-»-33'’C 

+33®C 

+33®C 
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f 

• 

• 

FC-2A  CAL.  B 

.O.T. 

COHERENT 

NOISE  FREQUENCIES  TABLE 

TAPE; 

VIK209D 

HIGH 

DATA  RATE 

FRAME 

PEAK 

FREQUENCY 

FREQUENCY 

AMPLITUDE 

PSA 

NO. 

CHANNEL 

NO. 

(CPS) 

(HZ) 

(P-P  I»J) 

TEMP. 

20 

IR2 

1 

.0195 

62.40 

2.060 

+33*C 

20 

IR2 

2 

.0566 

181.12 

1.524 

+33*C 

20 

IR2 

3 

.0937 

299.84 

2.245 

+33*C 

20 

IR2 

4 

.1679 

537.28 

0.692 

+33*C 

20 

IR2 

5 

.2070 

662.40 

0.522 

+33*C 

20 

IR2 

6 

.2441 

781.12 

0.963 

+33*C 

20 

IR2 

7 

.2500 

800.00 

0.433 

+33*C 

20 

IR2 

8 

.3750 

1200.00 

1.078 

+33*C 

21 

IR3 

1 

.0195 

62.40 

0.964 

•♦•35'C 

21 

IR3 

2 

.0566 

181.12 

0.721 

+35*C 

21 

IR3 

3 

.0937 

299.84 

1.027 

+35*  C 

21 

IR3 

4 

.1660 

532.20 

0.475 

+35*C 

21 

IR3 

5 

.2500 

800.00 

0.515 

+35*C 

• 

21 

IR3 

6 

.3750 

1200.00 

0.488 

+35*C 

22 

1R3 

1 

.0195 

62.40 

0.988 

+33*C 

22 

IR3 

2 

.0566 

181.12 

0.712 

+33*C 

22 

1R3 

3 

.0937 

299.84 

1.062 

+33“C 

22 

IR3 

4 

.1679 

537.28 

0.378 

+33*C 

22 

IR3 

5 

.2500 

800.00 

0.568 

+33*C 

1 

22 

« 

IR3 

6 

.3750 

1200.00 

0.497 

+33*C 

• 
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D 

COHERENT  NOISE  FREQUENCIES  TABLE 


TAPE: 

VIK203D 

LOU 

DATA  RATE 

FRAME 

PEAK 

FREQUENCY 

FREQUENCY 

AMPLITUDE 

PSA 

NO. 

CHANNEL 

NO. 

(CPS) 

(HZ) 

(P-P  DN) 

TEMP. 

23 

SURVEY 

1 

.1992 

637.44 

0.407 

+33®C 

24 

SURVEY 

1 

.2011 

643.52 

0.280 

+33*C 

25 

BBl 

1 

.1992 

637.44 

0.737 

+33*C 

25 

BBl 

2 

.4003 

1280.96 

0.258 

+33*C 

26 

BBl 

1 

.1992 

637.44 

0.932 

■f33"C 

26 

BBl 

2 

.4003 

1280.96 

0.301 

+33*C 

599 


I; 


FC-2A  CAL.  B.O.T. 


COHEIENT  NOISE  FREQUENCIES  TABLE 


TAPE:  VIK203D 


HIGH  DATA  RATE 


FRAME 

CHANNEL 

PEAK 

FREQUENCY 

FREQUENCY 

AMPLITUDE 

PSA 

NO. 

(VC) 

NO. 

(CPS) 

(HZ) 

(P-P  DN) 

TEMP. 

27 

GREEN 

1 

.0195 

62.40 

2.280 

+35*C 

27 

GREEN 

2 

.0566 

181.12 

1.803 

+35*C 

27 

GREEN 

3 

.0937 

299.84 

2.437 

+35“C 

27 

GREEN 

4 

.1679 

537.28 

0.802 

+35“C 

27 

GREEN 

5 

.2070 

662.40 

0.596 

+35*C 

27 

GREEN 

6 

.2441 

781.12 

0.502 

+35*C 

27 

GREEN 

7 

.2500 

800.00 

1.047 

+35‘C 

27 

GREEN 

8 

.3750 

1200.00 

1.265 

+35*C 

27 

GREEN 

9 

.4316 

1381.12 

0.422 

+35*C 

27 

RED 

1 

.0195 

62.40 

0.980 

+35*C 

27 

RED 

2 

.0566 

181.12 

0.724 

+35*C 

27 

RED 

3 

.0937 

299.84 

0.995 

+35*C 

27 

RED 

4 

.1660 

531.20 

0.449 

+35*C 

27 

RED 

S 

.2070 

662.40 

0.255 

+35*C 

27 

RED 

6 

.2500 

800.00 

0.381 

+35*C 

27 

RED 

7 

.3750 

1200.00 

0.548 

+35*C 

27 

BLUE 

1 

.0195 

62.40 

1.952 

+35*C 

27 

BLUE 

2 

.0566 

181.12 

1.594 

+35*C 

27 

BLUE 

3 

.0937 

299.84 

2.143 

+35*C 

27 

BLUE 

4 

.1679 

537.28 

0.800 

+35*C 

27 

BLUE 

5 

.2070 

662.40 

0.334 

+35*C 

27 

BLUE 

6 

.2441 

781.12 

0.521 

+35*C 

27 

BLUE 

7 

.2500 

800.00 

1.040 

+35*C 

27 

BLUE 

• 8 

.3750 

1200.00 

1.070 

+35*C 

28 

GREEN 

1 

.0195 

62.40 

2.267 

+35*C 

28 

GREEN 

2 

.0566 

181.12 

1.867 

+35*C 

28 

GREEN 

3 

.0937 

299.84 

2.452 

+35*C 

28 

GREEN 

4 

.1679 

537.28 

0.868 

+35*C 

28 

GREEN 

5 

.2070 

662.40 

0.657 

+35*C 

28 

GREEN 

6 

.2441 

781.12 

0.532 

+35*C 

28 

GREEN 

7 

.2500 

800.00 

1.041 

+35*C 

28 

GREEN 

8 

.3750 

1200.00 

1.272 

+35’C 

28 

RED 

1 

.0195 

62.40 

0.973 

+35*C 

28 

RED 

2 

.0566 

181.12 

0.729 

+35*C 

28 

RED 

3 

.0937 

299.84 

1.017 

+35*C 

28 

RED 

4 

.1679 

537.28 

0.349 

+35*C 

28 

RED 

5 

.2070 

662.40 

0.265 

+35"C 

28 

RED 

6 

.2500 

800.00 

0.363 

-»-35*C 

28 

RED 

7 

.3750 

1200.00 

0.534 

+35*C 

•••• 

•'  ••  y.-i 


FC-2A  CAL.  B.O.T. 


COHTUMT  NOISE  FREQUENCIES  TABLE 


TAPE: 

VIK2030 

HIGH 

DATA  RATE 

FRAME 

CHANNEL 

PEAK 

FREQUENCY 

FREQUENCY 

AMPLITUDE 

PSA 

NO. 

(VC) 

MO. 

(CPS) 

(HZ) 

(P-P  WJ) 

TEMP. 

28 

BLUE 

1 

.0195 

62.40 

1.929 

+35*C 

28 

BLUE 

2 

.0566 

181.12 

1.532 

+35*C 

28 

BLUE 

3 

.0937 

299.84 

2.130 

+35*C 

28 

BLUE 

4 

.1660 

531.20 

0.870 

■f35*C 

28 

BLUE 

5 

.2070 

662.40 

0.601 

+35"C 

28 

BLUE 

6 

.2441 

781.12 

0.450 

+35“C 

28 

BLUE 

7 

.2500 

800.00 

1.027 

+35*C 

28 

BLUE 

8 

.3750 

1200.00 

1.098 

+35*C 

601 


( 

• 

• 

FC-2A  CAL.  B 

O »i» 

• V • * • 

COHERENT 

NOISE  FREQITNCIES  TABLE 

TAPE:  VIK203D 

HIGH 

DATA  RATE 

FRAME 

CHANNEL 

PEAK 

FREQUENCY 

FREQUENCY 

AMPLITUDE 

PSA 

NO. 

(IR  COLOR) 

NO. 

(CPS) 

(HZ) 

(P-P  DN) 

TEMP. 

29 

IRl 

1 

.0195 

62.40 

1.414 

+35“C 

29 

IRl 

2 

.0566 

181.12 

1.099 

+35'C 

29 

IRl 

3 

.0937 

299.84 

1.530 

+35*C 

29 

IRl 

4 

.1679 

537.28 

0.542 

+35*C 

29 

IRl 

5 

.2070 

662.40 

0.397 

+35*C 

29 

IRl 

6 

.2500 

800.00 

0.665 

+35*C 

29 

IRl 

7 

.3750 

1200.00 

0.785 

+35*C 

29 

IR2 

1 

.0195 

62.40 

1.958 

+35*C 

29 

IR2 

2 

.0566 

181.12 

1.589 

+35*C 

29 

IR2 

3 

.0937 

299.84 

2.096 

-»-35*C 

29 

IR2 

4 

.1679 

537.28 

0.808 

+35*C 

29 

IR2 

5 

.2070 

662.40 

0.577 

+35*C 

29 

IR2 

6 

.2441 

781.12 

0.430 

+35*C 

29 

IR2 

7 

.2500 

800.00 

0.950 

+35*C 

29 

IR2 

8 

.3750 

1200.00 

1.113 

+35*C 

# 

29 

IR3 

1 

.0195 

62.40 

0.949 

+35*C 

29 

IR3 

2 

.0566 

181.12 

0.719 

+35*C 

29 

IR3 

3 

.0937 

299.84 

1.018 

+35*C 

29 

IR3 

4 

.1660 

531.12 

0.475 

+35’C 

29 

IR3 

5 

.2500 

800.00 

0.542 

+35*C 

29 

IR3 

6 

.3750 

1200.00 

0.493 

+35*C 

30 

IRl 

1 

.0195 

62.40 

1.445 

+35“C 

30 

IRl 

2 

.0566 

181.12 

1.109 

+35*C 

30 

IRl 

3 

.0937 

299.84 

1.547 

+35*C 

30 

IRl 

4 

.1660 

531.28 

0.630 

+35*C 

1 

30 

IRl 

5 

.2070 

662.40 

0.407 

+35*C 

30 

IRl 

6 

.2500 

800.00 

0.638 

+35*C 

30 

IRl 

7 

.3750 

1200.00 

0.784 

-»-35*C 

30 

IR2 

1 

.0195 

62.40 

1.980 

+35*C 

30 

IR2 

2 

.0566 

181.12 

1.574 

+35*C 

30 

IR2 

3 

.0937 

299.84 

2.146 

+35”C 

30 

IR2 

4 

.1679 

537.28 

0.547 

+35*C 

30 

IR2 

5 

.2070 

662.40 

0.561 

•»-35*C 

30 

IR2 

6 

.2441 

781.12 

0.415 

+35*C 

30 

IR2 

7 

.2500 

800.00 

0.924 

+35*C 

i 

30 

IR2 

8 

.3750 

1200.00 

1.076 

-»-35"C 

• 

602 

i 

FRAME 

NO. 

30 

30 

30 

30 

30 

30 


FC-2A  CAL.  B.O.T. 
COHERENT  NOISE  FREQUENCIES  TABLE 


TAPE:  VIK203D 


CHANNEL 
(IR  COLOR) 

IR3 

IR3 

IR3 

IR3 

IR3 

IR3 


PEAK 

RO. 

1 

2 

3 

4 

5 

6 


HIGH  DATA  RATE 


FREQUENCY 

FREQUENCY 

AMPLITUDE 

PSA 

(CPS) 

(HZ) 

(P-P  MJ) 

TEMP. 

.0195 

62.40 

0.943 

+35*C 

.0566 

181.12 

0.708 

+35"C 

.0937 

299.84 

1.037 

+35*0 

.1679 

537.28 

0.365 

+35*0 

.2500 

800.00 

0.557 

+35"C 

.3750 

1200.00 

0.492 

+35*C 

25 

BB2 

1 

.0195 

62.40 

1.585 

-39*C 

25 

BB2 

2 

.0566 

181.12 

0.543 

-39"C 

25 

BB2 

3 

.0937 

299.84 

0.534 

-39"C 

, 

25 

BB2 

4 

.2519 

806.08 

1.412 

-39  “C 

26 

BB2 

1 

.0195 

62.40 

1.586 

-39*C 

26 

BB2 

2 

.0566 

181.12 

0.517 

-39*C 

26 

BB2 

3 

.0937 

299.84 

0.534 

-39‘‘C 

26 

BB2 

4 

.2519 

806.08 

1.464 

-39“C 

25 

BB2 

1 

.0195 

62.40 

1.472 

-23*C 

25 

BB2 

2 

.0566 

181.12 

0.488 

-23*C 

25 

BB2 

3 

.0937 

299.84 

0.344 

-23*C 

1 

25 

BB2 

4 

.2500 

800.00 

1.641 

-23*C 

26 

BB2 

1 

.0195 

62.40 

1.508 

-23*C 

26 

BB2 

2 

.0566 

181.12 

0.358 

-23*C 

26 

BB2 

3 

.0937 

299.84 

0.532 

-23*C 

26 

BB2 

4 

.2500 

800.00 

1.703 

-23*C 

25 

BB2 

1 

.0195 

62.40 

1.500 

+16*C 

■ 5 

25 

BB2 

2 

.0566 

181.12 

0.481 

+16*C 

25 

BB2 

3 

.0937 

299.84 

0.603 

•H6*C 

1 

25 

BB2 

4 

.2500 

800.00 

1.664 

+16*C 

1 

26 

BB2 

1 

.0195 

62.40 

1.471 

+16*C 

26 

BB2 

2 

.0566 

181.12 

0.546 

-H6"C 

j 

26 

BB2 

3 

.0937 

299.84 

0.614 

•H6*C 

26 

f 

BB2 

4 

.2500 

800.00 

1.673 

+16*C 

VIKING  LANDER  « CAMERA  « FC-^A 
AZIMUTH  87.5/  92.5  ELEVATION  10/-10 
BROADBAND  MODE  BBl  DIODE 
FRAME  COUNT  1 hmk  1974 

DARK  CURRENT  SUBTRACTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (ONI  = 14.9874 

SIGMA  (DNI  =:  1.4282 


C»M  T T I ME  ««:•••►- 
HIGH  DATA  RATr 
OFFSET  1 CAIN  . 

PSA  TEMP  31  DEG  C i4  7 


i 


.I.'JIJ  t.UO  2/ib  3.0Q  4.00  5.00  0.00  7.00 


GHT 

HIGH  OPTfl 
OFFSET  S Z^l'i 
PSH  TEMP  31  HE 


VIKING  LHNOER  « CflMERP  * F 
AZIMUTH  87. S/  92.5  ELEVATION  10 
BROADBAND  MODE  BBI  DIODE 
FRAME  COUNT  2 «««  1974 

DARK  CURRENT  SUBTRACTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNI  = 24.6698 

SIGMA  (ONI  = 1.4377 


VIKING  LfiNDER  « CRMERfl  - FC-2P 
RZIHUTH  87.5/  9^.5  ELEVATION  10/-10 
BRORDBRND  MODE  BB2  DIODE 
FRAME  COUNT  3 ♦<*<  *'***<  1974 

DARK  CURRENT  SUBTRRCTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNl  = 14.3393 

SIGMA  (DNI  = 1.6857 


HIGH  DATA  RATE 
OFFSET  1 GAIN  1 
PSA  TEMP  31  DEG 


VIKING  LPNDER  •<  CPMERP  - FC 
RZIMUTH  87.5/  92.5  ELEVRTION  10/ 
BROflOBRND  MODE  BB2  DIODE 
FRRME  COUNT  4 «*<  1974 

DARK  CURRENT  SUBTRflCTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA 
MEAN  (DNI  = 15.3861 

SIGMA  (DNl  = 1.6662 


;*^r 


Hi:.H 

OFFSET  5 Gt“ 
PSA  TEMP  3. 


s 


C»MT  TIME  -«;-*:** 
HIGH  OATH  RPU 
OFFSET  1 COIN  1 
PSH  TEMP  33  DEG  C 


VIKING  LANDER  - CAMERA  FC-^A 

AZIMUTH  87.5/  92.5  ELEVATION  10/-1G 
BROADBAND  MODE  BB3  DIODE 
FRAME  COUNT  5 1974 

DARK  CURRENT  SUBTRACTOR  OK 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNI  = 12.2672 

SIGMA  (DNI  = 1.6710 


JJ.OO  J.OO  2.aci  3.0Q  4.IJO  S.OO  rj.OO  7.QQ 

1*111  I 1 , 


VIKING  LRNDER  •»  CRMERR  FC-2R  GMT  TIME 

RZIMUTH  87.5/  92.5  ELEYRTION  10/-10  HIGH  DRTR  RR^E 

BROROBRND  MODE  BB3  DIODE  OFFSET  5 GRIN  1 

FRAME  COUNT  6 *<*<  *<*<♦<  1974  P^«R  "^EHP  31  DEG  C i4  T 

DARK  CURRENT  SUBTRflCTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (ONI  = 35.0769 


SIGMA  (DN)  = 1.6508 


• J Ji  t.  L I HUM  I LiH  r i ' I 

JkOU  l.OO  2;  go  3.00  4.00  5.00  0.00 


VIKING  LRNDER  *<  CRMERR  - FC-^R 
RZIMUTH  87.5/  92.5  ELEVATION  10/-10 
BRORDBRNO  MODE  BB4  DIODE 
FRAME  COUNT  7 *<«  1974 

DARK  CURRENT  SUBTRflCTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNI  = 15.9215 

SIGMA  (DNI  = 1.5981 


VIKING  LRNDER  - CRMERR  « F 
RZIMUTH  87.5/  92.5  ELEVATION  10 
BROROBRNO  MODE  BB4  DIODE 
FRAME  COUNT  8 ♦<*<  »<♦<♦<  1974 

DARK  CURRENT  SUBTRRCTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNI  = 51.4418 

SIGMA  (DNI  = 1.6169 


MO 


VIKING  LPNDER  CRMERR  « FC-2R 

AZIMUTH  85.0/  97.5  ELEVATION  30/-30 
SURVET  NODE  SURVET  DIODE 

FRAME  COUNT  9 «»<*<  1974 

DARK  CURRENT  SUBTRACTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNI  = 14.6764 

SIGMA  (ONI  = 0.4685 


GHT  TIME 
HIGH  DATA  HATE 
OFFSET  1 GRIN  1 
PSfl  TEMP  33  DEG  C 


GMT  TIME  •‘i*;  **«»:  •**« 

HIGH  DflTP  RATE 

OFFSET  4 GRIN  1 

PSP  TEMP  33  DEG  C 148 


VIKING  LANDER  CRMERfi  »<  FC-2R 

AZIMUTH  85.0/  97.5  ELEVATION  30/-30 
SURVEr  MODE  SURVET  DIODE 

FRAME  COUNT  ID  «*<*<  1974 

DARK  CURRENT  S'JBTRPCTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA 

.0899 


•1 1 


IPL  RNS 


VIMNG  LfiNDER  - CRMERR  *<  FC-^R 
RZIMUTH  85.0/  97.5  ELEVATION  30/-30 
MONOCOLOR  MODE  BLUE  DIODE 

FRAME  COUNT  11  1974 

DARK  CURRENT  SUBTRRCTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DRTR 

HERN  fDNl  = 15.2618 

SIGMflIDNI  = 2.0813 


GMT  TIME 
HIGH  DATA  RATE 
OFFSET  1 GRIN  1 
P5R  TEMP  33  DEG  C 


148 


‘‘•'JO  0,00 


VIKING  LiiNDER  CPMERC>  « FC-2R 

AZIMUTH  85.0/  97.5  ELEVPTION  30/-30 

MONOCOLOR  MODE  BLUE  DIODE 

FRPME  COUNT  L?  ♦<«  1974 

OPRK  CURRENT  SUBTRRCTOR  OFF 
51 Z POINT  'RPNSFORH 
8 BIT  ORTP 

MEPN  tDKJ  = 19.9940 

SIGMPIDNI  = 2.0485 


GMT  TIME  **«;•••<•«•» 

HIGH  OPTP  RPTE 
OFFSET  6 GPIN  1 
PSP  TEHP  33  DEG  C (48 


VIKING  LPINDER  « CRNERP  m FC-2R 

fiZlMUTH  85.0/  97.5  ELEVPTION  30/-30 

MONCICOLOR  MODE  GREEN  DIODE 

FRAME  COUNT  13  km  mhk  1974 

DARK  CURRENT  SU3TRRCT0R  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (ONI  = 14.0833 

SIGMA IDNI  = 2.1840 


GMT  TIME 

HIGH  ORTA  RATE 

OFFSET  I GAIN  I 

PSA  TEMP  33  DEG  C (48 
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VIKING  LRNDER  *<  CAMERA  »<  FC-2A 
AZIMUTH  85.3/  97.5  ELEVATION  30/-30 
MONOCOLOR  MODE  GREEN  DIODE 
FRAME  COUNT  14  hhh  1974 

DARK  CURRENT  SUBTRACTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (ONI  = 13.8033 

SIGMA  (DNI  = 2.2068 


GMT  TIME  »***:♦<*<;•<•< 

HIGH  DATA  RATE 
OFFSET  6 GAIN  1 
PSA  TENP  33  DEG  C (48 


VIKING  LANDER  CAMERA  « FC-2A 

AZIMUTH  85.0/  97.5  ELEVATION  30/-30 
MONOCOLOR  MODE  RED  DIODE 
FRAME  COUNT  15  »<♦<♦<  1974 

dark  current  SUBTRACTOR  ON 
51^  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNI  = 14.4328 

SIGMA (DNI  = 0.9200 


GMT  TIME 

HIGH  DATA  RATE 

OFFSET  I GAIN  1 

PSA  TEMP  33  DEG  C (48 


I*-"* 


VIKING  LANDER  •<  CAMERA  * FC-^A 
azimuth  85.0/  97.5  ELEVATION  30.'-3Ci 
MONOCOLOR  MODE  RED  DIODE 

FRAME  COUNT  16  1974 

DARK  CURRENT  SUBTRACTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (ONI  > 8.4048 

SIGMA  (DNI  = 0.9085 


_:,v’  TJMC  .. 

mjc.-  data  r 
OFFSE"  S C 
PSA  TEMP'  3 
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VIKING  LPNDER  - CONERfl  - F 
PZIMUTH  85.0/  97.5  ELEVPIION  30 
MONOCOLOR  ,MODE  IRl  DIODE 

FRAME  COUNT  17  ••  1974 

DARK  CURRENT  SUBTRACTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (ONI  * 12.8472 

SIGMA  (ONI  = 1.3900 


VIKING  LflNOER  - CPMERfl  - F 
RZIMUTH  85.0/  97.5  ELEVPTION  30 
MONOCOLOR  MODE  IRl  DIODE 

FRAME  COUNT  18  1974 

DARK  CURRENT  SUBTRACTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNI  = 32.  3396 

SIGMA (ONI  = 1.3932 


o'.  40 


o’.  45  0.50 


VIKING  LANDER  ^ CAMERA  - ''C-^A 

AZIMUTH  ftS.O/  97.5  ELEVATICN  30/- ?0 
MONOCOLOR  MODE  IR^  DIODE 
FRAME  COUNT  19  *»*•*•  1974 

DARK  CURRENT  SUBTRACTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNI  = 13.9941 

SIGHAIDNI  = 1.9281 


JJtfSflHRI 


VIKING  LANDER  - CPMERP  - FC-^P 
PZIMUTH  85.0/  97.5  ELEVATION  30/-3CI 
MONOCOLOR  MODE  I R2  DIODE 

FRAME  COUNT  20  *>•  1974 

DfiRK  CURRENT  SUBTRflCTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA 

HERN  (DNI  * 20.9525 

SIGMA  (ONI  = 1.8590 


C.MT  T IMF 
HIGH  OPTA  PH  £ 
OFFSET  5 CAIN  1 
PSP  temp  33  DEC.  C 


VIKING  LRNDER  k CRMERR  *<  FC-2R 
AZIMUTH  85.0/  97.5  ELEVATION  30/-30 
MONOCOLOR  MODE  IR3  DIODE 

FRRME  COUNT  21  •'«  •<*<•<  1974 

DARK  CURRENT  SUBTRACTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DRTR 

MEAN  (DNl  = 12.9387 

= 1.1157 


GMT  TIME 
HIGH  DATA  RATE 
OFFSET  1 GRIN  1 
PSR  TEMP  35  DEG  C 


50 


149 


GHT  TIME  ***<:*<»«:•<*< 
HIGH  DflTfl  RPTE 
OFFSET  5 GRIN  I 
PSfl  TEMP  33  DEG  C 


VIKING  LPNDER  k CPMERP  »<  FC-2P 
PZIMUTH  85.0/  97.5  ELEVPTION  30/-30 
MONOCOLOR  MODE  IR3  DIODE 

FRPME  count  22  *<•<  •<*<•<  1974 

OPRK  CURRENT  SUBTRPCTOR  OFF 
512  POINT  TRPNSFORM 
8 BIT  DPTP 

NEPN  (DNI  - 15.5350 

SIGMRIDNI  « 1.1240 


.-IS 


GMT  TIME 

LOW  DflTR  RATE 

OFFSET  1 GPIN  I 

PSfl  T£MP-  33.  D£G.  C -(48 


VIMHG  LflWDER  *<  CflMEI 
AZIMUTH  85.0/  92.5  ELEVI 
SURVET  MODE  SURVI 

F.RJME.. CQU.WI  ....  23... -•<•<  .»<: 

DARK  CURRENT  SUBTRACTOR 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNl  = 14.8920 

SIGMA  (ON!  = 0.3978 


VIKING  LRNOER  « CRMEI 

RZIMLlTH  85.0/  92.5  ELEVi 
5URVEI  MODE  SURVI 

FRRME  C0yN_T_,  24 

DRRK  CURRENt'su'bTRRCTOR 
512  POINT  TRRNSFORM 
8 BIT  ORTR 
HERN  (ONI  = 37.2421 

SIGMRiDNI  = 0.4289 


IjMT  TIME 
LOW  DRTfl  RATE 
OFFSET  1 GRIN  1 
PSR  TEMP 


VIKING  LANDER  CPMERfl  •*  FC-2R 

AZIMUTH  87.5/  90.0  ELEVATION  10/-10 
BROADBAND  MODE  BBI  DIODE 

FRAME  COUNT  25  «<*<*<  1974 

DARK  CURRENT  SUBTRACTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNl  = 15.0214 

SIGMA (DN I = 0.7078 


AOO 


GMT  T IME  «<*i  ; «•« 

LOW  DfiTfl  RATE 

OFFSET  5 GRIN  1 

PSP  TEMP  33  DEG  G t^8 


VIMING  LPNDER  - CPMERP  FC-2P 

PZIMUTH  87.5/  90.0  ELEVRTION  10/-10 
BROPDBPND  MODE  BBl  DIODE 

FRPME_COUNT_  ^6  _ j974  

DPRK~ CURRENT 'SUBTRRCTOR  ' OFF 
512  POINT  TRPNSFORM 
8 BIT  DPTP 

MEPN  (DNI  = 35.7229 

SIGMRIDNI  = 0.5834 


« CflMERfi  •<  FC-2A 

RZIMUTH  70.13/  82.5  ELEVATION  30/-30 

VISUAL  COLOR  MODE  BLUE  DIODE 

FRAME  COUNT  27  mm  mkk  I974 

DARK  CURRENT  SUBTRACTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (ONI  = 13.2904 


GMT  TIME 
HIGH  DATA  RATE 
OFFSET  I GAIN  1 
PSA  TEMP  35  DEG  C (49 


: 


I 


'i 

4 


.tiij  il.ij'J  'j.OO  0.00 


VIKING  LENDER  - CflMERfi  - F 

AZIMUTH  70.0/  82.5  ELEVATION  30 

VISUAL  COLOR  MODE  GREEN  DIODE 

FRAME  COUNT  27  *<*<  1974 

DARK  CURRENT  SUBTRACTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  fDNl  * 15.6612 

SIGMA CDNI  = 2.2194 


— ME»  . 


VIKING  LANDER  *<  CAMERA  - FC2A 
AZIMUTH  70.0/  82.5  ELEVATION  30/-30 
VISUAL  COLOR  MODE  RED  DIODE 

FRAME  COUNT  27  *<*<  1974 

DARK  CURRENT  SUBTRACTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  fONI  = 14.5735 

SIGMA  iDNI  = 1.0776 
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VIKING  LRNDER  - CPMERR  - FC-2R 
AZIMUTH  70.0/  82.5  ELEVATION  30/-30 
VISUAL  COLOR  MODE  BLUE  DIODE 

FRAME  COUNT  28  1974 

DARK  CURRENT  SUBTRRCTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNI  = 57.9077 

SIGMA (DN)  = 2.0405 


GMT  TIME 
HIGH  DATA  HATE 
OFFSET  5 CAIN  1 
PSA  TEMP  35  DEG  C 


S L 
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0.35  O.HO  0.15 
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VIMNG  LANDER  - CAMERA  - F 
AZIMUTH  70.0/  82.5  ELEVATION  30 
VI5UAL  COLOR  MODE  GREEN  DIODE 

FRAME  COUNT  28  1974 

DARK  CURRENT  SUBTRACTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  IDNl  = 48.6990 

SIGMA  lONi  = 2.1541 


00  •o  oo-o  orrh  r.'OT  orr^ 
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VlhlNG  LPNOER  - CAMERA  - FC^A 
AZIMUTH  70.0/  82.5  ELEVATION  30/-30 
VISUAL  COLOR  MODE  RED  DIODE 

FRAME  COUNT  28  ***<  1974 

DARK  CURRENT  SUBTRACTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  fDNl  * 10.0525 

SIGMA  iDNI  = 0.8763 


VIMNG  LANDER  - CAMERA  - F 
AZIMUTH  70.0/  82.5  ELEVATION  30 
IR  COLOR  MODE  IRl  DIODE 

FRAME  COUNT  29  •*«  •***-  1974 

DARK  CURRENT  SUBTRACTOR  ON 
512  POINT  TRANSFORM 
8 BIT  ORTA 

MEAN  fONI  » 15.0115 

SIGMA  IDNI  = 1.7451 


HIGH  DATA  RATE 
OFFSET  1 GAIN  1 
PbH  TEMP  35  DEG  C 


5 
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GMT  TIME 
HIGH  DflTP  RPTE 
OFFSET  1 GAIN  1 
PSA  TEMP  3S  DEG  C 


VIKING  LANDER  « CAMERA  - FC2A 
AZIMUTH  70.0/  82.5  ELEVATION  30/-30 
IR  COLOR  MODE  IR2  DIODE 

FRAME  COUNT  29  1974 

DARK  CURRENT  SUBTRACTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 
MEAN  (ONI  = 14.1621 

SIGMA  IDNI  = 2.0734 


tv 

VIKING  LANDER  *•  CAWCRA  - FC-?A 

RZIHUTH  70.0/  82.S  EL£V«l!Oh  »/-» 

IR  COLOR  NODE  1R3  OIOOC 

FRANE  COUNT  29  **  ««  IS:^ 

DARK  CURRENT  SUBTRRCTOIt  m 
512  POINT  TRANSFORM 
8 BIT  DATA 
MEAN  (ONI  * 13.993N 

SIGNAIONI  > 1.2116 


GHT  TINE 
HIGH  UATA  RATE 
OFFSET  i CAIN  I 
PSA  TEHP  35  DEG  C 049 


GMT  TIME 
HIGH  DHTH  HPTt 
OFFSET  S CHIN 
PSfl  TEMP  3S  CE 


VIKING  LANDER  - CAMERA  - FC^A 
AZIMUTH  70.0/  82.5  ELEVATION  30/ -30 
IR  COLOR  MODE  IRl  DIODE 

FRAME  COUNT  30  *'♦»  •»*<•»  1974 

DARK  CURRENT  SUBTRACTOR  OFF 
512  POINT  TRANSFORM 
3 BIT  DATA 

mean  (ONI  . 35.0766 

SIGMA  lONi  = 1.3600 


IKL  t-  'rL:  I'Jt  r '* 

VIKING  LflNOER  «»  CRMERP  - EC2R 
AZIMUTH  70.0/  82.5  ELEVATION  30/-30 
IR  COLOR  MODE  IR2  DIODE 

FRAME  COUNT  30  *<•<  1974 

DARK  CURRENT  SUBTRACTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNI  » 23.1348 

SIGMA (DNI  » 1.8404 


GMT  TIME 

HIGH  DATA  RATE 

OFFSET  5 CAIN  1 

PSA  TEMP  35  DEG  C 14-J 


GMT  TIME 
HIGH  DflTP  RATE 
OFFSET  5 COIN  1 
PSP  TEHP  35  OEG  C (49 


VIKING  LPNOER  ««  CPMEPR  •<  FC-2P 

PZIMUTH  70.0/  8^.5  ELEVPTION  30/-30 

IR  COLOR  NODE  IR3  DIODE 
FRPME  COUNT  30  ««<»<  1974 

OPRK  CURRENT  SUBTRPCTCW  OFF 
512  POINT  TRRNSFdRH 
8 BIT  DRTP 

MEPN  (DNl  » 17.3419 

SIGHfl(DNI  = 1.1088  . r 


' TMP  .ill  >*r 
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VIhiNC  LPNOER  - CPMERP  FC2P 

GMT  TIME 

<<  <•  : ; M 

AZIMUTH  80.0/  85.0  EIEVATION  10/-10 

HIGH  DATA 

RATE 

BROADBAND  MODE  BB2  DIODE 

OFFSET  4 

GAIN  0 

FRAME  COUNT  125  *<•<  197y 

DARK  CURRENT  SUBTRRCTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  TDNI  = 51.2132 

SIGMA (DNI  = 2.1494 

PSA  TEMP 

16  DEG  C (39 

VIKING  LPNDER  - CPMERP  - ( 

AZIMUTH  80.0/  85.0  ELEVATION  I( 
BROADBAND  MODE  BB^  DIODE 
FRAME  COUNT  126  ---  1974 

DARK  CURRENT  SUBTRACTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNl  = 32.6705 

SIGMA (DNI  = 2.2107 


2-F^5E  ’ 
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VIKING  LhNOER  * CflMERR  *<  FC2P 
RZIMUTH  80.0/  85.0  ELEVATION  10/-10 
BRORDBflND  MODE  BB2  DIODE 
FRAME  COUNT  125  *<»<*<  1974 

DARK  CURRENT  SUBTRACTOR  OFF 
512  POINT  TRANSFORM 
3 BIT  DATA 

MEAN  fDNt  = 28.4947 

SIGMA (DNI  = 2.2242 


GMT  TIME 
HIGH  DATA  RATE 
OFFSET  4 LAIN  0 
PSA  TEMP  -23  DEG  C (19 


0.45  0.50 


VIKING  LPNOER  « CPMERP  - FC2P 

GMT  TIME 

PZIMUTH  30.0/  85.0  ELEVPTION  10/-10 

HIGH  DPTP  RPTE 

BROPDBPND  MODE  BB2  DIODE 

OFFSET  1 GPIN  0 

£RPf1£XaUNI— 126  1974 

PSP  TEMP  -23  DEG  C U9 

DPRK  CURRENT  SUBTRPCTOR  ON 

512  POINT  TRPNSFORM 

3 BIT  DPTP 

MEPN  (DNl  = 28.6777 

SIGHPiDNl  = 2.2363 

1-00  i.CfO  J.'O'J 


GMT  TIME 
HIGH  DflTR  RRTE 
OFFSET  y GRIN  0 
PSfl  TEMP  -39  DEG  C (11 


VIKING  LANDER  « CRMERR  « FC2R 
AZIMUTH  80.0/  85.0  ELEVATION  10/-I0 
URORDBRNO  MOOE  BB2  DIODE 

FRAME  COUNT  125  1974 

DARK  CURRENT  SUBTRRCTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (ON!  = 23.3968 

SIGMA  (DNI  = 2.4934 
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VIKING  LANDER  m CRMERP  m FC2A 
AZIMUTH  80.0/  85.0  ELEVATION  I0/-10 
BRDA08AND  MODE  882  DIODE 

FRAME  COUNT  126  •<«<  1974 

DARK  CURRENT  SUBTRACTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  fDNI  = 26.6782 

SIGMA  iDNi  = 3.0297 


GMT  TIME 
HIGH  DATA  RATE 
OFFSET  I CAIN  0 
PSA  TEMP  -39  DEG  C HI 


m.  CALUIATION  DATA  THAMSMITTAL 


12/1/74 


CALIBIAIIOH  IV  POINT  SPREAD  FUNCTION,  FC-2A  CAMERA 


Th«  data  attaehad  and  llatad  balov  la  haraby  trananlttad  to  you  aa  part  of  tha 
IPL  calibration  data  procaaaint  raaulta. 


LiatinRa  of  tha  pixel  natrix  of  an  area  around  the  illmainated  pin  hole 


Two  lietinna  for  each  of  the  Broadband,  Vlaual  Color  and  IR  dlodea  are 


included,  with  the  channel  and  gain  eetting  noted.  Offset  does  not  change 


Results  Suanary  attached 


TEST  DESOIPTION  The  0.150*'  pin  hole  target  was  scanned  at  Low  and  High  gain 


settlna  for  each  diode.  Target  distance  *2.62  meters  Offset  - 1 for  all 


DATA  PROCESSING  DESCRIPTION  30x20  pixel  listings  were  generated  for  each 


frame  centered  cm  image  of  pinhole 


Th*  test  results  Indicate  a reasonable  point  spread  function 
for  each  diode  tested  In  the  FC-2A  camera.  Some  of  the  point  spread 
ftinctions  still  tend  to  elongate  In  the  sample  (elevation)  direction. 
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Graph  I & II:  Plots  of  data  from  Table  I 


Results  Suimnarv  attached. 


TEST  DESCRIPTION  The  MMA  radiometric  source  was  imaged  by  the  Infrared  and 


used  to  offset  the  elevation  angle. 


DATA  PROCESSING  DESCRIPTION  The  mean  DN  and  standard  dev'.atlon  was  computed  for 


rpncered  on  the  Imaee 


VIKING  LANDER  CAMERA 


The  data  attached  and  listed  below  Is  hereby  transmitted  to  you  as  part  of  the 
IPL  calibration  data  processing  results. 
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IPL  CALIBRATION  DATA  TRANSMITTAL 


TO:  IMAGING  TEAM 


DATE  t 1 December  1974 


CALIBRATION 


673 


• • 
* 

• 

TABLE  I 

COLOR  RESPONSE 

VS.  ELEVATION 

ANGLE 

CAMERA: 

FC-2A 

RAW  DATA 

1 

CHAN. 

ELEV. 

OFFSET 

GAIN 

MEAN  DN 

SIGMA 

RED 

0° 

1 

4 

51.167 

5.145 

i 

BIUE 

0° 

1 

4 

41.000 

1.633 

GREEN 

0° 

1 

4 

49.833 

3.670 

IRl 

0° 

1 

4 

45.333 

3.300 

1R2 

0=* 

1 

4 

40.833 

2.034 

1R3 

1 

4 

43.167 

2.034 

1 

SURVEY 

o” 

1 

4 

48.667 

2.687 

t 

RED 

+30° 

1 

4 

51.667 

2.285 

1 

BLUE 

+30° 

1 

4 

40.000 

0.816 

GREEN 

+30° 

1 

4 

50.167 

1.572 

IRl 

+30° 

1 

4 

47.333 

1.886 

IR2 

+30 

1 

4 

42.667 

1.106 

IR3 

+30° 

1 

4 

44.000 

1.155 

SURVEY 

+30° 

1 

4 

50.167 

0.687 

RED 

-30° 

1 

4 

54.333 

1.106 

BLUE 

-30° 

1 

4 

41.000 

1.633 

GREEN 

-30° 

1 

4 

51.500 

0.957 

IRl 

-30° 

1 

4 

46.167 

2.267 

1R2 

-30° 

1 

4 

41.000 

3.000 

1R3 

-30° 

1 

4 

41.833 

3.023 

SURVEY 

-30° 

1 

4 

49.167 

1.675 

I 

1 

! 

RED 

-50° 

1 

4 

53.333 

1.374 

! 

BLUE 

-50 

1 

4 

40.333 

1.106 

1 

GREEN 

-50° 

1 

4 

51.000 

1.000 

I 

IRl 

-50° 

1 

4 

45.500 

1.384 

i 

1 

IR2 

-50° 

1 

4 

40.667 

1.247 

IR3 

-50° 

1 

4 

42.000 

1.826 

SURVEY 

-50° 

1 

4 

48.833 

1.572 
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RESULTS  SUMMARY: 


There  does  not  appear  to  be  a significant  color  response 
change  as  a function  of  elevation  on  this  test.  There  Is  no  Indication 
In  the  test  documentation  as  to  the  position  of  the  contamination  cover. 

It  may  be  important  to  know  If  the  contamination  cover  was  open  or  closed. 
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IPL  CALIBRATION  DATA  TRANSMITTAL 


VIKING  LANDER  CAMERA 


TO:  IMAGING  TEAM 


DATE: 


CALIBRATION  RUN 


INTERNAL  CAL.  THERMAL  CAL  PC-3A 


The  data  attached  and  Hated  below  is  hereby  transmitted  to  you  as  part  of  the 
IPL  calibration  data  processing  results. 


Tables  of  Internal  Cal  #2  and  Cal  #3  for  eve 


TEST  DESCRIPTION  Internal  calibrate  source  at  level  2 and 


selected  for  3 lines  by  each  diode  at  3 temperatures  in  the  Thermal  Vacuum 


DATA  PROCESSING  DESCRIPTION  Mean  DN  and  o were  listed  for  the  last  100 


les  of  the  third  line  in  each  PDF. 
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TABLE  I 


FC-3A 

Intcnuil 

Calibration 

Thermal  Cal 

Test 

VIK 

270-D 

PSA  Temp 

-37*C 

CAL  # 

CHAN. 

OFT 

GAIN 

TO 

0 

P.D.F 

2 

BBl 

1 

1 

35.630 

1.302 

31 

3 

BBl 

1 

2 

45.230 

0.761 

32 

2 

BB2 

1 

1 

35.750 

1.195 

33 

3 

BB2 

1 

2 

44.310 

0.645 

34 

2 

BB3 

1 

1 

36.270 

1.311 

35 

3 

BB3 

1 

; 2 

45.790 

0.654 

36 

2 

BB4 

1 

1 

36.440 

1.367 

37 

3 

BB4 

1 

2 

46.070 

0.638 

38 

2 

BLUE 

1 

0 

48.090 

3.017 

39 

3 

BLUE 

1 

1 

33.940 

1.612 

40 

2 

GREEN 

1 

0 

50.340 

3.254 

41 

3 

GREEN 

1 

1 

48.900 

1.683 

42 

2 

RED 

1 

1 

33.900 

0.625 

43 

3 

RED 

1 

2 

45.640 

0.482 

44 

2 

IRl 

1 

1 

34.760 

1.041 

45 

3 

IRl 

1 

2 

37.120 

0.588 

46 

2 

IR2 

1 

1 

25.450 

1.186 

47 

3 

IR2 

1 

2 

22.370 

0.643 

48 

2 

IR3 

1 

1 

23.710 

0.983 

49 

3 

IR3 

1 

2 

20.790 

0.496 

50 

2 

SURVEY 

1 

1 

36.300 

0.468 

51 

3 

SURVEY 

1 

2 

46.000 

0.0 

52 
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TABLE  II 


! 


FC-3A 

Internal 

Calibration 

Themal  Cal 

eat 

VIK 

270-D 

PSA  Temp 

-25*C 

CAL  1 

CHAN. 

OFF 

GAIN 

TO 

0 

P.D.F 

2 

BBl 

1 

1 

37.400 

1.140 

96 

3 

BBl 

1 

2 

45.300 

0.658 

97 

2 

BB2 

1 

1 

35.920 

0.946 

98 

3 

BB2 

1 

2 

44.110 

0.530 

99 

2 

BB3 

1 

1 

37.600 

1.049 

100 

3 

BB3 

1 

2 

46.180 

0.574 

101 

2 

BB4 

1 

1 

37.990 

1.196 

102 

3 

BB4 

1 

2 

46.460 

0.715 

103 

2 

BLUE 

1 

0 

47.590 

2.811 

104 

3 

BLUE 

1 

1 

34.700 

1.360 

105 

2 

GREEN 

1 

0 

52.050 

2.685 

106 

3 

GREEN 

1 

1 

48.650 

1.353 

107 

2 

RED 

1 

1 

35.690 

0.579 

108 

3 

RED 

1 

2 

45.760 

0.495 

109 

2 

IRl 

1 

1 

36.300 

0.975 

110 

3 

IRl 

1 

2 

37.070 

0.516 

111 

2 

IR2 

1 

1 

26.600 

1.149 

112 

3 

IR2 

1 

2 

23.290 

0.588 

113 

2 

IR3 

1 

1 

24.950 

0.865 

114 

3 

IR3 

1 

2 

21.060 

0.369 

115 

*» 

SURVEY 

1 

1 

37.430 

0.535 

116 

3 

SURVEY 

1 

2 

46.000 

0.0 

117 
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TABLE  III 


PC-3A 

Int«rn«l 

Calibration 

Thermal  CaJ. 

Test 

VIK 

217-D 

PSA  Temp  +14*C 

CAL  # 

CHAN. 

OFF 

GAIN 

WJ 

a 

P.D.F 

2 

BBl 

1 

1 

38.270 

1.232 

31 

3 

BBl 

1 

2 

45.960 

0.762 

32 

2 

BB2 

1 

1 

38.910 

0.961 

33 

3 

BB2 

1 

2 

44.940 

0.509 

34 

2 

BB3 

1 

1 

39.900 

1.025 

35 

3 

BB3 

1 

2 

46.860 

0.532 

36 

2 

BB4 

1 

1 

40.180 

1.170 

37 

3 

BB4 

1 

2 

48.080 

0.704 

38 

2 

BLUE 

1 

0 

47.220 

2.348 

39 

3 

BLUE 

1 

1 

34.120 

1.373 

40 

2 

GREEN 

1 

0 

49.100 

2.552 

41 

3 

GREEN 

1 

1 

49.100 

1.560 

42 

2 

RED 

1 

1 

36.590 

0.568 

43 

3 

RED 

1 

2 

45.070 

0.328 

44 

2 

IRl 

1 

1 

36.880 

0.779 

45 

3 

IRl 

1 

2 

38.030 

0.499 

46 

2 

IR2 

1 

1 

28.680 

0.969 

47 

3 

IR2 

1 

2 

24.540 

0.670 

48 

2 

IR3 

1 

1 

26.050 

0.830 

49 

3 

IR3 

1 

2 

22.190 

0.505 

50 

2 

SURVEY 

1 

1 

39.710 

0.497 

51 

3 

SURVEY 

1 

2 

48.990 

0.112 

52 
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IPL  CALIBRATION  DATA  TRANSMITTAL 
VIKING  LANDER  CAMERA 

TO:  IMAGING  TEAM  DATE:^ 

CALIBRATION  REN  FC-3A  GAIN  TEST 


1/10/75 


The  date  attached  and  listed  below  la  hereby  transc'.itted  to  you  as  part  of  the 
IPL  calibration  data  processing  results. 


DATA  PROCESSING  DESCRIPTION  DN  standard  deviation  were  calculated 

for  the  30«30  pixel  area  (total  ■ 900  pixels)  starting  at  i: na  80  and 

sample  200.  Linear  least  squarae  was  used  to  determine  the  slope  of  DN  vs. 
voltage  relationship,  90  PDF's  were  processed. 


I 


RESULTS  SUMHARY: 


One  frane  In  the  Gain  “ 0 Room  Temp  test  was  discarded  due 
to  line  drops.  All  other  frames  had  o's  between  0.0  and  0.66  showing 
that  this  data  Is  vary  noise  free.  After  saturated  frames  were  discarded 
a linear  least  squares  analysis  was  used  to  obtain  a "best  fit"  value  for 
the  gain  slopes.  The  errors  fortKa  gain  slopes  are  less  than  I.IZ  for 
all  gains  except  GAIN  " 0. 

The  Z gain  as  a function  of  temperature  showed  lass  than  IZ 
variation  over  the  range  -41*C  to  +12*C  for  all  gain  steps  except 
GAIN  - 0. 
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TAPE:  VIK270D 

GAm  - 0 


PC-3A  THERMAL  CAL., TEST 
GAIN  linearity' 


FRAME  COUNT:  26-30  FILES:  26-30 


OFFSET  - 1 


PSA  TEMP  - -39*C 

SURVEY  DIODE  SELECT 

VOLTS  tt 

0.050  56.9 

0.045  54.4 

0.030  47.8 

0.020  43.1 

0.015  40.6 


DN 

± 

SIGMA 

FRAME  COUNT 

56.926 

0.423 

26 

54.490 

0.509 

27 

47.881 

0.431 

28 

43.144 

0.419 

29 

40.641 

0.500  ' 

30 

/ V 
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FC-3A  THERMAL  CAL.  TEST 
GAIN  LINEARITY. 


TAPE:  V1R270D 


frame  CDUNTt  21-25  FILES;  21-25 


GAIN  - 1 

OFFSET  - 

1 

9 

PSA  TEMP  - 

-39*C 

SURVEY  DIODE 

SELECT 

VOLTS 

m ± 

SIGMA 

FRAME  COUNT 

0.200 

60. M3 

0.493 

21 

0.170 

53.920 

0.318 

22 

0.155 

50.208 

0.408 

23 

0.090 

35.529 

0.539 

24 

0.030 

22.251 

0.434  * 

^5 
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FC-3A  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


TAPE: 

VIK270D 

PRAME  COUNT t 

16-20  PILES : 

GAIN  - 

2 OPPSET  ■ 

1 

9 

PSA  TEMP  - -39*C 

• 

■ 

SURVEY 

DIODE  SELECT 

VOLTS 

SSL  * 

SIGMA 

FRAME  COUNT 

0.48 

61.266* 

0.513 

16 

0.44 

57.000 

0.0 

17 

0.31 

42.304 

0.461 

18 

0.19 

29.000 

0.0 

19 

0.06 

14.667 

0.472 

20 

* 23. IX  saturated  0 DN  ■ 62 


FC-3A  THERMAL  CAL.  TEST 
CAIN  LINEARITY 


TAPE:  VIK270D 
CAIN  - 3 


FRAME  COUNT:  11-15 


FILES:  11-15 


OFFSET  - 1 


PSA  TEMP  - -39*C 

SURVEY  DIODE  SELECT 


VOLTS 


DR  ± SIGMA 


FRAME  COUNT 


60.000 


52.39A 


0.490 


38.989 


0.111 


24.946 


0.229 


11.000 


. < 


7/d 


FC-3A  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


TAPEl  VIK270D 

FRAME  COUNT: 

HLES: 

CAIN  - 4 

OFFSET  - 

1 

• 

PSA  TEMP  - 

-39*C 

SURVEY  DI01» 

SELECT 

VOLTS 

DH  t 

SIGMA 

FRAME  COUNT 

2.00 

58.000 

0.0 

6 

1.75 

51.000 

0.0 

7 

1.25 

37.000 

0.0 

8 

0.75 

23.000 

0.0 

9 

0.25 

9.000 

0.0 

10 

FC-3A  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


TAFEl 

VIK27CD 

FRAME  COUNT: 

1-5  FILES: 

GAIN  - 

5 

OFFSET  - 

1 

• 

PSA  TEMP  - 

-41*C 

• 

SURVEY 

DIODE 

SELECT 

VOLTS 

w ± 

SIGMA 

FRAME  COUNT 

4.20 

60.000 

0.0 

1 

3.20 

50.000 

0.0 

2 

2.50 

• 

36.000 

0.0 

3 

1.50 

22.000 

0.0 

4 

0.50 

8.000 

0.0 

5 

FC-3A  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


TAPRt 

VIK270D 

FRAME  COUNT: 

26-30  FILES : 

CAIN  - 

0 

OFFSET  - 

1 

t 

PSA  TEMP  - 

-27*C 

■ 

SURVEY 

DIODE 

SELECT 

VOLIS 

DN 

± 

SIGMA 

FRAME  COUNT 

0.050 

54.109 

0.667 

26 

0.045 

54.492 

0.625 

27 

0.030 

• 

47.422 

0.640 

28 

0.020 

42.866 

0-465 

29 

0.015 

40.514 

,527 

30 
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FC-3A  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


TAFEt  VIK270D  FRAME  COUNT:  21-25 

CAIN  - 1 OFFSET  - 1 


FILES:  86-90 


PSA  TEMP  - 
SURVEY  DIODE 

-27*C 

SELECT 

f 

VOLTS 

ra 

± SIGMA 

FRAME  COUNT 

0.200 

60.9A7 

0.256 

21 

0.170 

54.353 

0.481 

22 

0.155 

50.562 

0.498 

23 

0.090 

36.442 

0.498 

24 

0.030 

22.590 

0.492 

25 

rC-3A  THERMAL  CAL.  TEST 
GAIN  LINEAHITY  , 


9 


TAFEl 

VIK270D 

FRAME  aUNT: 

16-20 

GAIN  - 

2 OFFSET  - 

1 

• 

PSA  TEMP  • -29*C 
SURVEY  DIODE  SELECT 

VOLTS 

m i 

SIGMA 

FRAME  COUNT 

0.48 

61.994* 

0.129 

16 

0.44 

57.046 

0.245 

17 

0.31 

42.959 

0.203 

18 

0.19 

29.027 

0.189 

19 

0.06 

14.998 

0.049 

20 

* 99X 

saturated  9 62  DN 

FT.-3A  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


TAPE!  V1K270D 

PRAMl  COUNT t 

PILES t 

GAIN  - 3 

OPFSET  - 

1 

9 

PSA  TEMP  • -29 

•c 

• 

SURVEY  DIODE  SELECT 

VOLTS 

W * 

SIGMA 

FRAME  COUNT 

1.00 

60.000 

0.0 

11 

0.87 

53.000 

0.0 

12 

0.62 

39.000 

0.0 

13 

0.37 

25.000 

0.0 

14 

0.12 

11.000 

0.0 

15 

PC-3A  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


TAPE:  V1K270D 

FRAME  COUNT: 

6-10  FILES: 

CAIN  - 4 

OFFSET  - 

1 

t 

PSA  TEMP  - 

-31*C 

• 

SURVEY  DIODE 

SELECT 

VOLTS 

w * 

SICMA 

FRAME  COUNT 

2.00 

58.000 

0.0 

6 

1.75 

51.000 

0.0 

7 

1.25 

37.000 

0.0 

8 

0.75 

23.000 

0.0 

9 

0.25 

9.000 

0.0 

10 

717 


• 

FC-3A  THERMAL  CAL.  TEST 
CAIN  LINEARITY 

TAPEt 

VIK270D 

prams  count t i-s 

FILES: 

66-70 

GAIN  - 

5 

OFFSET  - 1 

• 

PSA  TEMP  - -31*c 


SURVEY 

DIODE  SELECT 

VOLTS 

dn  t 

SIGMA 

FRAME  COUNT 

4.20 

60.000 

0.0 

1 

3.50 

50.000 

0.0 

2 

2.50 

36.000 

0.0 

3 

1.50 

22.000 

0.0 

4 

0.50 

8.000 

0.0 

5 

I 
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PC-3A  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


TAPEl  V1K271D 
CAIN  - 0 


frame  count I 26>30 
OFFSET  • 1 


FILES:  26-30 


PSA  TEMP  • +12*C 

SURVEY  DIODE  SELECT 


VOLTS 

± 

SIGMA 

FRAME  COUST 

0.050 

56.274 

0.473 

26 

0.045 

54.112 

0.418 

27 

0.030 

47.192 

0.446 

28 

0.020 

41.989 

1.620*  • 

29 

0.015 

39.917 

0.403 

30 

* Two  Lobed  Hlstogran 


FC-3A  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


TAPEl 

VIK271D 

FRAME  COUNT:  21-25 

FILES: 

GAIN  - 

1 

OFFSET  - 

1 

• 

PSA  TEMP  - 

+12*C 

SURVEY 

DIODE 

SELECT 

VOLTS 

W ± 

SIGMA 

FRAME  COUNT 

0.200 

61.151* 

0.371 

21 

0.170 

5A.653 

0.478 

22 

0.155 

• 

50.990 

0.115 

23 

0.090 

• 

36.788 

0.411 

24 

0.030 

23.004 

0.068 

25 

*14Z  saturated  9 62  DN 
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7 


FC-3A  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


frame  COUNT:  16-20 


VIK271D 


TAPE: 


OFFSET 


SURVEY  DIODE  SELECT 


FRAME  COUNT 


SICMA 


VOLTS 


*IOOZ  satur«tad  9 62  DN 


FC-3A  THERMAL  CAL.  TEST 
GAIH  LINEARITY 


lAPEt 

VIK271D 

FRAME  COUNT: 

11-15  HLESi 

GAIN  - 

3 

OFFSET  - 

1 

• 

PSA  TEMP  • +12 

•c 

• 

SURVEY 

DIODE  SELECT 

VOLTS 

M ± 

SIGMA 

FRAME  COUNT 

1.00 

60.0 

0.0 

11 

0.87 

53.0 

0.0 

12 

0.62 

39.0 

0.0 

13 

0.37 

• 

25.0 

0.0 

14 

0.12 

11.0 

0.0 

15 

FC-3A  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


TAPE: 

VIK271D 

frame  COUNT! 

FILES; 

CAIN  - 

4 OFFSET  - 

1 

• 

PSA  TEMP  • +10* C 

• 

SURVEY 

DIODE  SELECT 

VOLTS 

» ± 

SIGMA 

FRAME  COUNT 

2.00 

58.0 

0.0 

6 

1.75 

51.0 

0.0 

7 

1.25 

37.0 

0.0 

8 

0.75 

23.0 

0.0 

9 

0.25 

9.0 

0.0 

10 

6-10 
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FC-3A  THERMAL  CAL.  TEST 
GAIN  LINEARITY 


TAPE!  VIK271D 
CAIN  - 5 


FRAME  COUNT:  1-5  FILES:  1-5 

OFFSET  • 1 


PSA  TEMP  - +10*C 

SURVEY  DIODE  SELECT 


VOLTS 

m 

± 

SIGMA 

4.20 

60.0 

0.0 

3.50 

50.0 

0.0 

2.50 

36.0 

0.0 

1.50 

22.0 

0.0 

0.50 

8.0 

0.0 

FRAME  COUNT 

1 

2 

3 

4 
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PC-3A  THBBMAL  CAL  TEST 

Cain  ••  • function  of  Tcnparature 

(••in 

Setting 

Galn/Toap 

Galn/Tonp 

Gain/Tenp 

0 

460.9187/-39*C 

413. 3191/ -27*C 

467.9094/+12*C 

1 

225.2655/-39*C 

225.0350/-27*C 

224.727^/+12*C 

2 

111.3538/-41*C 

111.1463/-29’C 

111.2316/+12*C 

3 

55.4826/-41*C 

55.7809/-29*C 

55.7809/+12*C 

4 

27.9999/-41*C 

27.9999/-29*C 

27.9999/+10-C 

5 

14.0397/-41*C 

14.0397/-31*C 

14.0397/+ia*C 

> 

> 

PC-3A  THERMAL  CAL  TEST 


PC-3A  THERMAL  CAL  TEST 

ZGaln  as  a function  of  Tmiparatura 
(lOOZ  - Mlddla  Temp) 


# 


uaxn 

Setting 

ZGaln/Tei«> 

ZGaln /Temp 

ZGaln /Temp 

0 

111.5164/-39*C 

100.0/-27*C 

113.2098/+12*C 

1 

100.1024/-39*C 

100.0/-27*C 

99.8635/+12*C 

2 

100.1867/-41*C 

100.0/-29*C 

100.0767/+12*C 

3 

99.4652/-41*C 

100.0/-29*C 

? 

100.0/+12*C 

4 

100.0/-41*C 

1 

100.0/-29*C 

100.0/+10*C 

5 

ino.o/-4i*c 

100.0/-31*C 

100.0/+10"C  1 

/ 
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IPL  CALIBRATION  DATA  TRANSMITTAL 


VIKING  LANDER  CAMERA 


TO:  IMAGING  TEAM 


DATE: 


1/31/75 


CALIBRATION  RON  FC-3A  CAL-BOT  OFFSET  TEST 


The  data  attached  and  listed  below  la  hereby  transmitted  to  you  as  part  of  the 
IPL  calibration  data  processing  results. 


1.  Table  of  Offsets  in  Millivolts 


2.  Graph  of  Millivolts  vs.  Offset  Number 


3.  The  Mean  Millivolts/Offsat  Step 


TEST  DESCRIPTION  D.C.  voltage  wae  Ini 


test  connect< 


camera  was  operated  at  a gain  of  3.'  A PDF  was  taken  at  each  <>ff8< 


adjusting  the  D.C.  voltage  every  5 frames  to  avoid  saturation  (rcjpej 


the  last  offset  when  this  was  done) . 


DATA  PROCESSING  DESCRIPTION  ^ for  eacji^^the  3.LPggjlSL.r-gL 


SS  - 200,  NL  • 30,  NS  ■ 30) . These  * s were  divided  by  the  caiaera  galn^ 


(55.7809)  to  generate  an  ’’offset  ladder**  for  each  analog  input.  (End  poln^^ 


were  set  equal  to  give a continuous  relationship  for  graphing.)  A least  squares 
fit  was  used  to  arrive  at  the  elope  or  mean  mllllvolts/off set  step. 

ANALYST 


APPROVAL 


. ■ li 


I 


■1 


CAL-BOT  OFFSET  TEST 


r 


CAMERA  FC-3A 

SLOPE  - -.145829  mlllivolts/STEP 


1 

I 

1 


GAIB  VALUE* 
CFFSE1  RUFEEP 
0 

1 

2 
5 

4 

5 

5 

6 

7 

8 
9 

10 

10 

11 

12 

13 

14 

15 

15 

16 

17 

18 

19 

20 
20 
21 
22 

23 

24 

25 

25 

26 

27 

28 

29 

30 

31 


55«n0^3<> 

CN  VALUES 
S7.CC0 
49.CC0 
40.9S6  , 

22.9C6 
24  vCCO 
16.CC0 
55.599 
47.456 
39.CCC 
21.7E4 
23.CC2 
15.643 
55.CC0 
46.997 
38.878 
30.147 
22.CC0 
14.CC0 
53.960 
45.443 

27. C19 
29.CC0 
21.CC0 
13. COO 
52.CC0 
44.CC0 
36.CC0 

28. CC0 

20.CC0 
12.CC0 
57.0C0 
49.CC0 
40.999 
32.332 
24.073 
16.CC1 

8.CC0 


OFFSET  IN  VCLIS 
C.221E55 
€.076437 
-C.C65C53 
-C.21CCE5 
-C. 365745 
-C. 513163 
-C. 513164 
-C. 666316 
-C.6175CE 
-C. 547272 
-1.1C41C5 

- 1.236276 
>1.236277 

- 1,379745 
-I.5253C1 
-1.661E24 
-1.627677 
-1.571255 
-1.571254 
-2.1235E1 
-2.275CC1 
-2.416755 
-2.562176 
-2.7C5556 
-2.7C5555 
-2.E45C13 
-2.592432 
-3.125E5C 
-3.275266 
-3.422667 
-3.422667 
-3,?.66iC4 
-2.7C5541 
-3.664517 
-4.C12576 
-4.157667 
-4.3C1124 
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IFL  CALIBRATION  DATA  TRANSMITTAL 


VIKING  LAND15R  CAMERA 


TO:  IMAGING  TEAM 


DATE:  0^12717^ 


CALIBRATION  RUN  COHERENT  NOISE  TEST.  FC-3A  CAMERA 

The  data  attached  and  liatod  below  la  hereby  transmitted  to  you  as  part  of  the 
IPL  calibration  data  proceaaing  results. 


i.T  vj.im 


cal.  B.Q.T.  at  Ifk_. 


a:,.,  ^nr^nried  is  tht  analvsls  of  data  for  the  thenaal  chamber  tea.^ 


Results  Sugary  attached. 


TEST  .'vcr.TPTTns  Two  d.rl.  curr.nt  f r«.es  wer.  with  e.ch  of  th. 

color  diodes,  fdsrli  current  subtrector  on/oH).  The  “««  con.tsnt  sn^ 


offset  changed  as  necessary. 


DATA  PROCESSING  DESCRIPTION_Jf^"”“° — 

frame  were  computed  for  all  lines  after  line  64 


One-dimensional  Fourier  transforms  of  each 


ANALYST 


APPROVAL 


Coherent  Nolee  Test 
FC-3A  Camera  @ Itek 


Results  Summary 


GNT  TIME 

HIGH  09T«  RATE 

OFFSET  1 GRIN  1 

P5R  TEMP  28  DEG  C (45 


VIKING  LRNDEB  “ CRMERH 
azimuth  87.5/  92.5  ELEVATH 
BROADBAND  MODE  BBl  I 
FRAME  COUNT  1 •<•<*< 

DARK  CURRENT  SUBTRRCTOR  ON 
512  POINT  TRANSFORM 
8 BIT  BATA 

MEAN  ION!  * 15.1974 

SIGMA (DNI  = 1.2409 


GHT  TINE  -a;--;"- 
HICH  DPTR  RATE 
OFFSET  4 GRIN  1 
P5R  TEHP  28  DEC  C (45 


0.50 


GNT  TIHE  ««:*<*«:«<•» 

HIGH  OflTfl  RRTE 

OFFSET  1 GRIN  I 

P5R  TEMP  28  DEG  C (45 


VIKING  iRNTiEB  - CRMERR  ' FC-3R 
RZIMUTH  8"^. 5/  92.5  ELEVRTION  I0/-10 
BRCIPPBRND  MODE  BB2  DIODE 
FRRME  COUNT  3 1974 

DRRK  CURRENT  SUBTRRCTOR  ON 
512  POINT  TRfiNSFeRH 
8 BIT  DRTR 
HERN  (DNi  * 16.2681 


1ST 


GMT  TIME 

HIGH  DfiTfl  BATE 

OFFSET  4 GAIN  1 

PSfl  TEHP  28  DEG  C (45 


VIKING  LANDER  - CAMERA  - 
AZIMUTH  87.5/  92.5  ELEVATION 
BROADBAND  MODE  BB2  D1 

FRAME  COUNT  4 ““  19 

DARK  CURRENT  SUBTRACTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNl  * 24.3917 

SIGMA (DNI  = 1.0067 


GHT  TIME 

HIGH  DPTR  RATE 

OFFSET  1 GAIN  1 

PSfl  TEMP  30  DEG  C (46 


VIMNG  LANDER  «<  CAMERA  - FC-3A 
AZIMUTH  87.5/  92.5  ELEVATION  10/-I0 
BROADBAND  NODE  BB3  DIODE 
FRAME  COUNT  5 »<*<  «*<*<  1974 

DARK  CURRENT  SUBTRACTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 
MEAN  (DNl  * 15.3441 

SIGMA  (DNI  = 1.0914 


5 

maim 

r rit '{ J 

GHT  TIME 
HIGH  OPTP  RPTE 
OFFSET  4 GPIN  1 
P5R  TEMP  30  DEG  C 


OfiTfl  RATE 
CIFFSET  1 GRIN  1 
P5R  TEMP  30  DEG  C 146 


3»G^r.3-'C  ■'■CZz  334 
FPPM£  CG^NT  135 
DORK  CoRREN"^  SG3TRRCTI3R  JN 
512  ‘^aiNT  TRANSFORM 
3 9IT  DRTR 

mean  fDN!  = 14.7050 

SIGMAlDNt  = 1.2816 


high  data  rpte 

OFFSET  U CHIN  1 
PSH  TEHP  30  DEC  C 


*^03E  B3>4  3 

FRHPE  COUNT  136  --  i 

DHRK  CURRENT  SUBTRPCTCR  OFF 
S!2  POINT  TRRN5F0RH 
8 BIT  DRTR 

MEPN  fDNI  * 50.6524 

SIGMP(DNl  = 1.1971 


■TrTJI- 


GHT  TIME  •'“»  •‘** 

HIGH  DflTfl  RATE 

OFFSET  1 CAIN  1 

PSA  TEMP  30  DEG  C 146 


VII' INC.  LflNOER  • CflMEBO  • FC-3B 
PZIMUTH  35.0/  97.5  ELEVRTION  30/-30 
5URVEI  MODE  SURVEr  DIODE 

FR9ME  COUNT  ID  1974 

DRRK  CURRENT  SUBTRRCTOR  OFF 
512  POINT  TRRNSFORM 
8 BIT  DflTP 

MEAN  (DNI  = 38.9983 

SIGMflIDNl  = 0.0734 


GMT  TIME 
HIGH  DRTfl  RATE 
OFFSET  4 GRIN  I 
PSA  TEHP  30  DEG  C »46 


ii.oo 


‘j.'JJ  V.O'J 


GHT  TIME 

HIGH  ORTR  RRTE 

OFFSET  1 GRIN  1 

P5R  TEMP  30  DEG  C 146 


VIMNG  LRNOER  - CRMERR  - FC-3R 

RZIMUTH  85.0/  97.5  ELEVRTION  30/-30 

MONOCOLOR  NODE  BLUE  DIODE 

FRRME  COUNT  II  •-  1974 

DRRK  CURRENT  SUBTRRCTOR  ON 
51^  POINT  TRANSFORM 
8 BIT  DATA 

mean  IDNI  = 15.4384 

SIGMA  (DNI  = 1.3952 


VIMNG  LANDER  - CAMERA  - FC-3A 

azimuth  3S.0/  97.5  ELEVATION  30/-30 

MONCCGLOR  MODE  BLUE  DIODE 

FRAME  COUNT  12  *•  ---  1974 

DARK  CURRENT  SUBTRACTOR  OFF 
512  POINT  TRANSFORM 
S BIT  DATA 

mean  (DNI  * 44.3125 

SIGMA (DNI  = 1.3884 


GHT  TIME 

HIGH  DATA  RATE 

OFFSET  4 GAIN  1 

PSA  TEMP  30  DEG  C i46 


. !HNG  LENDER  - CflMERfl  FC-3R 

aZn-iUTH  85.0/  97.5  ELEVATION  30/-30 

*^:'!NOCCtLOR  MODE  GREEN  DIODE 

FRAME  COUNT  13  -*  «*'•  1974 

DARK  CURRENT  SUBTRRCTOR  ON 
51  a POINT  TRANSFORM 
8 BIT  DATA 

mean  IDNI  = 15.8074 

SIGMAiDNl  = 1.4926 


GMT  TIME 
HIGH  DATA  RATE 
OFFSET  1 CAIN  1 
PSA  TEMP  30  DEG  C i46 


GHT  T IME  ««»:•***:  •'*' 

HIGH  DPTH  RPTE 
OFFSET  5 CPIN  1 
PSP  TEMP  30  DEG  C 146 


W*  ING  LPNDER  - CPHEHP  - F 

PZIMUTH  9S.0/  97.5  ELEVPTION  30 

MONOCOLOR  MODE  GREEN  DICDE 

FRPME  COUNT  14  *<-  1974 

DPRK  CURRENT  SUBTRPCTOR  OFF 
512  POINT  TRPN5F0RM 
8 BIT  OPTP 

MEPN  (DNl  = 30.5752 

SIGMRfDNI  = 1.4882 


GHT  T IME 

HIGH  OflTfl  RATE 

OFFSET  1 GRIN  1 

PSfl  TEMP  30  DEC  C i46 


VIKING  LONGER  - COMERR  - FC-3R 
RZIMUTH  85.0/  97.5  ELEYRTION  30/-30 
MONOCOLOR  MODE  RED  DIODE  * 

FRRME  COUNT  15  1974 

DRRK  CURRENT  SUBTRflCTDR  ON 
512  POINT  TRRNSFORM 
8 BIT  DRTR 

HERN  (ONI  = 15.5669 

SIGMRfDNI  = 0.5498 


.QU  ’■j.OQ  U.UCi 


GMT  TIME 

high  dp’q  rate 

OFFSET  . GAIN  1 
PSA  TEMP  30  DEG  C 


GHT  TIME  -4.--;«. 
high  OflTP  RATE 
OFFSET  I GRIN  1 
PSP  TEMP  30  DEG  C 


/IKING  LPNDER  - CPMERP  - FC-3P 
PZIMUTH  85.0/  97.5  ELEVPTION  30/-30 
MONOCOLOR  MODE  IRl  DIODE 

FRPME  COUNT  17  *<•«  197i| 

DRRK  CURRENT  SUBTRPCTOR  ON 
512  POINT  TRRNSFORM 
8 BIT  DPTP 

MERN  (ONI  = 16.1568 

SIGMfllDNI  = 0.8474 


&MT  TIME  «<:-••!•«- 
high  DHTfl  RATE 
OFFSET  5 GRIN  1 
P5R  TEMP  30  DEG  C 


VI KING  lRNDER  - CRMERR  - 
RZIMUTH  aS.O/  97.5  ELEVRTION  3 
MONOCOLOR  MODE  IRI  DIODE 

FRRME  COUNT  18  1974 

DARK  CURRENT  SUBTRRCTOR  OFF 
S12  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNl  = 45.7658 

SIGMA  IDNI  = 0.8202 


^.00  UOO  2.0C  J.UU  S-Od  o.oo 

^ L.  ...  . ...  . _.  -i 


GMT  TIME 
HIGH  DHTP  HATE 
OFFSET  i GAIN  I 
PSA  TEMP  30  OEC  C (46 


VIMNG  LANDER  ^ CAMERA  * FC-3A 
AZIMUTH  8S.0/  97.5  ELEVATION  30/-30 
MONOCOLOR  MODE  IR2  DIODE 

FRAME  COUNT  19  *<•'  1974 

DARK  CURRENT  SUBTRACTOR  ON 
51^  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNI  * 15.1634 

SIGMA  IDNI  = 1.1074 


CHT  TIME 
HIGH  OPTfl  RPTE 
OFFSET  4 CPIN  1 
PSP  TEMP  31  DEC  C i47 


GHT  TIHE 

HIGH  DATA  RATE 

OFFSET  I CAIN  i 

PSA  TEHP  31  DEC  C 147 


VIMNG  LANDER  *<  CAMERA  -*  FC-3A 
AZIMUTH  8S.0/  97.5  ELEVATION  30/-30 
MONOCOLOR  NODE  IR3  DIODE 

FRAME  COUNT  21  1974 

DARK  CURRENT  SUBTRACTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNI  « 15.0580 

SIGMA  (DNI  = 0.8246 


VIKING  LANDER  - CAMERA  - FC-3A 
AZIMUTH  85.0/  97. S ELEVATION  30/-30 
MONOCOLOR  MODE  IR3  DIODE 

FRAME  COUNT  22  *<*  1974 

DARK  CURRENT  SUBTRACTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (ONI  . 56.2134 

SIGMA  (ON I = 0.8252 


GMT  T IME 
HIGH  DATA  RATE 
OFFSET  4 GAIN  1 
PSA  TEMP  31  DEG  C (4 


CHT  TIME 
LOW  DPTfl  RATE 
OFFSET  1 CAIN  1 
PSA  TEMP  30  DEC 


VIMNG  LANDER  •<  CAMERA  FC-3A 

AZIMUTH  85.0/  92.5  ELEVATION  30/-30 
SIRYET  MODE  SURVET  DIODE 

FFAHE  COUNT  23  1974 

OfRK  CURRENT  SUBTRACTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNl  » 16.0703 

SIGNAIONI  « 0.3683 


.V 


GHT  TIHE 
LOW  DATA  RATE 
OFFSET  4 GAIN  1 
PSA  TEHP  31  DEC  C 


GHT  TIME  nrntnmxHn 
LOW  DRTfl  RATE 
OFFSET  1 GRIN  1 
P5R  TEMP  31  DEG  C 147 


VIKING  LRNDER  - CRMERR  - FC-3R 
RZIMUTH  87.5/  90.0  ELEVRTION  I0/-10 
3RCIRDBRND  MODE  BBl  DIODE 

FRAME  COUNT  2S  ***  1974 

DARK  CURRENT  SUBTRRCTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNI  = 15.1550 

SIGMA  (DNI  = 0.4652 


tlHHr  LUnnt'^i  ?UD»nnLiwr’  ■ 

512  POINT  TRANSFORM 
8 BIT  ORTR 

MEAN  (ONI  = 38.1789 

SIGMA (ONI  = 0.4805 


HIGH  DATA  RPTE 

OFFSET  1 GRIN  1 

PSfl  TEMP  3S  DEG  C ^^9 


SoBiapCTOR 
512  '^CINT  TRPNSFORM 
3 9IT  OPTR 

MEPN  f3Nl  = 14.3260 

SIGMPiDNl  » 1.5561 


00 ’0  00 ’O  on* 


GKf  TIME 
HIGH  DflTH  RATE 
OFFSET  1 GRIN  1 
P5R  TEMP  35  DEG  C 


VlMNG  LRNOER  - CRMERR  - FC-3R 
RZlMLlTH  70.0/  8Z.5  ELEVATION  30/-30 
VISUAL  COLOR  NODE  GREEN  DIODE 

FRAME  COUNT  27  1971* 

DARK  CURRENT  SUBTRACTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  fDNI  = 14.0953 

SIGMA  iDNi  = 1.5645 


& 


- ‘j  ilr^  . :>rz^  ‘ 

VIKING  LflNOER  - CflMERP  “ FC-3A 
RZIHUTH  70.0/  82.5  ELEVPTION  30/-30 
VISUAL  COLOR  MODE  RED  DIODE 
FRAME  COUNT  27  *<*<«  1974 

DORK  CURRENT  SUBTRACTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DN)  = 16  . 3740 

SIGMA  (DNI  = 0.5696 


GMT  TIME 
HIGH  DATA  RATE 
OFFSET  1 CAIN  I 
PSA  TEMP  35  DEG  C 149 


TIME 

high  dptp  rate 

OFFSET  3 CPIN  2 
PSP  TEMP  35  DEC  C 


FRPf^E  CC^;N’  28  --  1 

DPRK  CGPREN'^  5GBTRPCT0R  3FF 
512  »=»0INT  TRPN5F0RM 
3 9IT  DPTP 
MEPN  fDNl  = 38.9551 

SIGMPlDNI  = 0.7561 


l-ii  . ..  . , . 

ift'  . , '.C'  ■’ 


CMT  TIME 
high  OflTP  RATE 
OFFSET  3 GRIN  2 
PSfl  TEMP  35  DEG 


d-nr 


GHT  TIME 
high  OflTfl  RPTE 
OFFSET  1 GPIN  1 
♦5ft  TEMP  33  DEC  C 


VISING  LftNPER  - CftMERft  • 
ftZlNUTH  70.0/  82.5  ELEVATION 
IR  COLOR  MODE  IRl  01 
FRAME  COUNT  29  --  •—  19 

DARK  CURRENT  SUBTRACTOR  ON 
SI 2 POINT  TRANSFORM 
8 BIT  DftTft 

MEAN  (0N«  » 15.3616 

SIGMftiDNl  = 1.0590 


GHT  TIHE 

HIGH  DRTfl  RATE 

OFFSET  1 GRIN  1 

P5R  TEHP  33  DEG  C (48 


VIKING  LRNOER  - CRNERR  *<  FC-3R 
RZIMUTH  70.0/  82.S  ELEYRTION  30/-30 
IR  COLOR  MODE  IR2  DIODE 
FRAME  COUNT  29  *<«<*<  1974 

DARK  CURRENT  SUBTRflCTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNI  = 15.2125 

SIGMA  (ONI  = 1.3327 


Gf^T  TIME 
HIGH  OfiTP  HPTE 
OFFSET  I CHIN  I 
P5H  TEMP  33  DEG  C 


£ 29 

CwF»=*E’iT  SCBTRflCTOR 
512  f^OINT  TRHN5FORM 

8 er  dhth 

MEPN  fDNl  = 14.2965 

SIGMPiDNi  = 1.2431 


VIhING  LENDER  - C^MEPP  - FC-3P 
PZlHUTh  m.O/  82.5  ELEVPTION  30/-30 
IR  COlCR  mode  IRl  DIODE 

FRRME  COUNT  BO  1974 

DPRK  CURRENT  5UBTRRCT0R  OFF 
512  POINT  TRRN5F0RM 
8 BIT  DRTR 

MERN  IDNI  = 56.0467 

SIGMfliDNi  = 0.4816 


GHT  TIME  - < ; - - 
HIGH  DPTP  HPTE 
OFFSET  3 CPIN 


0.<l0 


0.50 


GH^  TIME 
HIGH  DATA  RATE 
OFFSET  3 CAIN  2 
PSA  TEMP  33  DEG  C 1>48 


VIMNG  LANDER  - CAMERA  - FC-3A 

AZIMUTH  70.0/  82. S ELEVATION  30/-30 
IR  COLOR  MODE  IR2  DIODE 

FRAME  COUNT  30  «*<•«  1974 

DARK  CURRENT  SUBTRACTOR  OFF 
512  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (ONI  * 34.S8IS 

SIGMA  (DNI  = 0.6572 


:,MT  TIME 
HIGH  DATA  RtlTE 
OFFSET  3 COIN 
PSO  TEMP  33  0 


:i>R«ENT  SUBTRflCTSP 
512  POINT  TRPN5F0RM 
8 BIT  DATA 

MEPN  fDNI  = 44. 6554 

SIGMfllDNi  = 0.5155 


GHT  TIME 
high  DPTfl  RPTE 

OFFSET  y GAIN  0 
PSA  TEMP  14  DEG  C 


VI king  lander  lAME' 

azimuth  80.0/  85.0  ELEv' 
broadband  mode 

FRAME  COUNT  125 
DARK  CURRENT  SUBTRACTOR 
512  POINT  TRANSFORM 
8 BIT  DATA 

mean  fDNl  = 53.8035 

SIGMA (DNI  = 1.6862 


GMT  TlMf.  --;*«:•«** 
high  DPTP  HPTE 
OFFSET  1 GPIN  0 
PSP  TEHP  16  DEG  C 


VIMNG  L<3ND£R  - CPHLt 

PZIMUTH  80.0/  35.0  ELEV( 
BRGPDBPND  HODE  BB2 
FRPME  COUNT  126  *'*  * 

DPRK  CURRENT  SUBTRPCTOR 
S12  POINT  TRPNSFORM 
8 BIT  DPTP 

MEPN  (ONI  * 31.7859 

SIGMRlONl  = 1.7825 


VIKING  ^mNOE^  - uhni.1 

AZIMUTH  90.0/  85.0  ELEVI 
BROADBAND  MODE  BB2 
FRAME  COUNT  125  ««  *< 

DARK  CURRENT  5UBTRACT0R 
512  POINT  TRANSFORM 
8 BIT  DATA 

mean  fONl  = 1.6364 

SIGMA  IDNI  = 2.3906 


CC  • nui ; 


VlKiNG  lender  - CAMERA  - FC-3R 
fiZIMLiTH  80.0'  85.0  ELEvRTIOti  10/-10 
BRCPOBANLl  MODE  BB?  DIODE 

FRAME  COUNT  126  1974 

DARK  CURRENT  SUBTRACTOR  ON 
512  POINT  TRANSFORM 
8 BIT  DATA 

mean  IDNI  = 30.1822 

SIGMA  (DNI  = 1.9251 


GMT  TIME 
HIGH  DATA  HATE 
OFFSET  1 GAIN  0 
PSA  TEMP  -25  DEG  C U8 


GHT  TIME 
HIGH  DRTfl  RRTE 
OFFSET  5 GAIN  0 
P5R  TEMP  -39  DEG  C ill 


, it  IMG  L9HDER  - C9MERR  - FC-3P 
9ZIMLITH  80.0/  8S.0  ELEVATION  10/-10 
BROADBAND  MODE  BB2  DIODE 

PRAME  COUNT  115  --  ---  1974 

DARK  CURRENT  SUBTRACTOR  OFF 
51^  POINT  TRANSFORM 
8 BIT  DATA 

MEAN  (DNI  = 9.5026 

SIGMA  (DNI  = 2.2533 


o _ - 


•3NPEB  - CPMFRfl  - FC-3A 
80.0/  85.0  ELEVATION  10/-I0 
■,0  MODE  BB^  DIODE 

'DNT  116  «»*<•••  1974 

=^RENT  SUBTRflCTOR  ON 
^ POINT  TRANSFORM 
8 BIT  DATA 
N (DNI  = 28.1106 

•"AlDNl  = 2.2158 


-A /vAiw>\aA''^/V 


CM  T TIME 
HIGH  DATA  RATE 
OFFSET  1 GAIN  0 
PSA  TEMP  -39  DEG  C HI 
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VIKING  LANDER  * CAMERA  * FL-3A 
GMT  TIME 

AZIMUTH  85.0/  9£.5  ELEVATION  30/-30 
LOW  DATA  RATE 

SURVEY  MODE  SURVEY  DIODE 


SURVEY  MODE  SURVEY  ] 

OFFSET  1 GAIN  1 
FRA  :E  count  23  **  ««*  1974 

RCA  TEMP  30  DEG  C <46>_, 
DARK  CURRENT  SUBTRACTOR  ON 
STRETCH  ' 15-  17 


MAR  14»  1978  0!»403  JP 
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VIKING  LANDER  * 

GNT  TINE  xi«:xx:xiK 
AZIMUTH  85.0/  92.5  ELEVATION  30/-30 
LOW  DATA  RATE 

SURVEY  MODE  SJRVKY  DIODE 

OFFSET  4 GAIN  1 
FRAME  COUNT  24  »*  »**  1974 

PSA  TEMP  31  DEG  C <47) 

DARK  CURRENT  SUBTRACTOR  OFF 
STRETCH  42~  44 


VIKING  LANDER  * CAMERA  * FC-3A 

GMT  TIME  »»>»»! MK 

AZIMUTH  87.5/  90.0  ELEVATION  10/-10 
LOU  DATA  RATE 

BROADBAND  MODE  B61  DIODE 

OFFSET  4 GAIN  1 
FRAME  COUMT  26  »i«  m**  1974 

PSA  TEMP  31  DEG  C <47> 


DARK  CURRENT  SUBTRACTOR  OFF 
STRETCH  ’ 37-  40 


IFL  CALIBRATION  DATA  TRANSMITTAL 
VIKING  LANDER  CAMERA 

TO:  IMAGING  TEAM  DATE:  «/in/7S 

CALIBRATION  tm  POINT  SPREAD  FUNCTION  FC-3A  CAMERA 

The  data  attached  and  Hated  below  la  hereby  transmitted  to  you  as  part  of  the 
IPL  calibration  data  processing  results. 
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1 


LlfClngf  of  the  dImI  ■etrlii  of 

target. 

Two  llatinea  for  each  of  the  br 

o.db«d  visual  oolor  snd  TR  diode,  ere 

Included,  the  channel  end  aaln  settlnaa  nofeaA.  Tha  aacsptlon  belna  the  BB3 

channel  which  was  listed  three 

spread  function. 

• 

Results  Summary  attached.  •. 

I 


TEST  DESCEIPTION  0.150*'  pin  hole  target  was  scanned  at  low  and  high  gain  ' 

settings  for  each  dlodii.  Target  distance  - 2.62  meters.  Offset  ■ 1 for  all’ 
frames. 


»AIA  PROCESSING  DESCRIPTION  ^ ll.tlng.  ..r.  ,...r.t.d  <or  ..ch 

frame  centered  on  the  image  of  the  pin  hole. 


VIKING  LANDER  * CAMERA  * 
GMT  TIME  KKIiKKtSNiK 
AZIMUTH  87.5/  90.0  ELEVATID 
LOU  DATA  RATE 
BROADBAND  MODE  BBl  D 
OFFSET  1 GAIN  1 


9 


j 


! 

I 
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RESULTS  SUMMARY: 

8 X 10  hard  copias  made  of  the  point  apraad  frames  showed  a 
secondary  peak  for  the  BB3  diode.  This  area  was  subsequently  listed  to 
get  quantitative  data.  Thesa  listings,  along  with  the  calibration  data, 
Indicate  the  radiance  ratio  of  the  peaks  to  be  159:1  and  that  the 
secondary  peak  la  26  plxals  lower  In  elevation  than  the  primary  one* 
There  la  no  difference  In  aslmuth. 

This  may  cause  "ghosting"  In  BBS  Images. 
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I?L  CALIBXATIOM  DATA  TRANSMITTAL 


VIKING  LANDER  CAMERA 


TO:  IMAGING  TEAM 


DATE: 


CALIBRATION  RDN  COLOR  RESPONSE  vs.  ELEVATION  ANGLE.  FC-3A  CAMERA 

The  data  attached  and  listed  below  la  hereby  transmitted  to  you  as  part  of  the 
IPL  calibration  data  processing  results. 

^ 

Table  Ii  Raw  data  from  the  color  response  test  with  contamination  cover  open,. 

consisting  of  mean  DN  and  o for  a 3x3  pixel  area  centered  in  the  image  of  the 
MMA  radiometric  source  with  a 2 cm  aperture.  The  source  was  imaged  at  three 
different  elevation  pointing  for  each  channel. 


# 


Table  11;  Identical  to  Table  I but  with  the  contamination  cover  closed. 


Graphs  I and  II:  Plots  of  data  from  Table 


Graphs  III  and  IV;  Plots  of  data  from  Table  II. 

Results  Sunmary  attached.  i 

TEST  DESCRIPTION  The  MMA  radiometric  source  with  a 2 cm  aperture  was  Imaged  by 

the  infrared  visual  color  and  SURVEY  channels  at  three  different  pointing  


angles  (0*.  -♦•10*»  -30*).  The  swing  fixture  was  used  to  offset  the  elevation 
angle.  — 


RESULTS  SUMMARY: 


Analysis  of  this  data  shows  no  color  response  vs.  elevation 
angle  effect  >2.1Z  with  the  contamination  cover  open  or  2. OX  with  It 
closed.  Coiq>arlson  of  this  data  with  the  other  flight  cameras  shows  no 
correlation. 
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TCH«»^ 


VALU£2 

Ti^-JS.OAS 
ITTTA.FA* 
l?3S9.i2a 
ia)^A.3JT 
.a;|7F*ii 
T201<».5T4 
l?*)16.TA5 
10375. 6T7 
MM. 528 
‘#352.0»0 
7155^.657 
67631. OtA 


IkPPl 


7I14A.CI 7 

i»ef5.*»2i 
2A5«. 368 
5160.568 
*P7CtC*ll 


• r r«;ci.  ▼ t i 

70512. C36 
71170.842 
10505.108 
6154.015 
4241. 950 
70363.517 
65854.060 


IP- 1 - 

Ptl-3 

SIlMVtY 


ir.HPi 


18757.001 
12116.064 
I 76  72. 7i)0 
.1320F*  |T 
5i6  3 7 .5  I 7 
55561.114 
022  <.514 
57>1.410 
4255.5:9 
55655. 706 
50476.306 


* 1065.287 
53568.52  1 
«62n.513 
- 5-06.574 
0255.  177 
51082. 5*-4 
50243.775 


vi«i*r  i*Krfs  c*iiHP»noN  flit  tisiiNC  

ct»- 

CAIIfl^ATirx  A»i«/r«Ct  COAT  AMNAI  ION  COVCB  TMtT  OP  Ot»  1 ICM  PATH 


rCMP2 


VALUr2 


VALUM  TirPPl 
571.093  II 


oinjt 


5A«6C*09 


“tOPTPPlAAT  ICH-COVPK-  Wl  THM -f)PT  I6AL  PATH 
*Pl  VAIUH7  TFMP2  VAIUE3  TEI 

l|  ‘ lo^Toso  I9 

It  t? 


oio«Tr 


£-,v  V ' 


\.??:-:0y 


fFHPI 


VAIUC?  • TINP2 

tl5?.7bO  19 
--  160, so® 19 


TFPPI 


II 76.C89 
--  it9.*!60 
13?. 710 
31?.«4C 
icrcc.coi 
- i?c*.96r 
1170. b37 
174. 47C 
K4.S3C 
--I47.C40 


on-? 

01*1^ 

pro 

Sun 

flP-4  - 

nn-i 


316.440 

00  )0,.ino 

1173. 3t;F 
1 t40.4?7 
197,530 
111.600 
-193, ?bO 
1041.609 
1043.698 


-C*ll«»4TlC6-3P'*#V»r^f-tCM  PM66T  loir  COVPH- Hi 7 UN  OP T 1C AL  PATM" 

WAUIC2  TIHP2  VAMJC3  TEP 

-1230  i04l 19 1254. ?45 

169jn96  19  179.909 

137.063  19 


VAlUEl 


SUAVrY 


vmi»r.  potFUFHT 


COKI /•»  IK*T  ION  fnvCH-fnlT  Cf-Oi»TIC»l  PATH 
value;*  trHPJ  W4LUF1  Ifl 

17611. ina  

12602.703  J2 

10  183IF.??9 

I«7»7Etn  2 - 

1^  — ?Ol?5«CS5  — 

72050.001  10 

10556.058  10  . *gM5*f2? 

5057.278  10  5iU*SI2  - 

:0120.315 0 


CALin4AMri^^p'»^«i 

l|l5>E  VAIUEl  lEHPl 

P-2  7UA3..)17  II 

It- 1 7532.560 il 

iPCl  N I 2i<  7.  -J5C  } I 

TO  1j271,'i73  l| 

10-5 7>C57.?5C II 

lA-l  72517.017  11 

B-3  lfia70.555  11 

0-2  5052.271  11 

0-1 •1157.3  75  1 1 

IB-3  72JA1.767  11 

iUi'VcV  64J10.250  11 


-CllL  1 8**A  T 1 TK  -A  P*  AY^t— CO  AT 
OlOnC  VALtFl  TEPPl 


-55S80.-26T' 

11557.475 
2 576. 267 
7' 66.508 
,••5  101  »]] 

55.ir.K55 
55 ,00.550 
0221.158 
— 5526.552 
P515.28I 
5562J.607 
52116.355 


55008.506 
0300.678 
5555. 318 
8021.735 
55216.877 
51755.725 


X 


VlM^*.  K».CM»  Pi’fKlrM  C*1  It'KAT  ION  UtE  LISTING 
CA»'^*»»-C-IP 

CAlINKLTirK  #«*'<V*C»  CCkT»PIK*T  ION  COVr®  OUT  OP  OPTICAL  PATH 


TENP1 


VALUE? 


TEPPl 


OlOUE 


r.KEEA 

RFD 

SUN 


PA- 1 

l»-1 

IR-2 

IP- 1 - 

BR-i 

SUPVtV 


COAT  AP1NAT  ION-COVER  WITHN-OPTICAL  PATH'  “ 
TLHP2  VALUE?  ICMPS 


VALUE? 


*»J*)bL»OV 


RR-1 

SURVEY 


VlKMk'-.  lOlkCIM  PHCFLICt-T  rJLI*‘B*TION  MtE  tlSlINf. 


VALUEl 


V«LUr2  f(PP2 


A*2,8699 

??A.nti 

111.9115 

55.5779 

27.7P83 

13.750» 


0 51»).  7775 

- 1 .*25.J-.95  — 

2 110. '.757 

3 55.sri79. 

A 27.1565 

— 5 U.7162 — 

tALIOBATICK  ABI'7V-F 
IIW5X VAlUfl ^ 


2d. 4002 
12.62U0 
55.6476 
?7.49«7 


13.7249- 


TEMP3 


-VALUE3 


0.2304 

0.0647 

0.0902 

0.2225 

0.3662 


0.7070 

0.0274 

1.0712 

1.2158 

1.36.’? 


1.54  16 
1 . 7-30 
1.5160 
2.1771 
2.2151 
2.3614 
2.5171 
2.7530 

2. Hl12 
2.0404 

3. C  « Id 
•1.2165 
3. 1776 


2.0771 
2.2151 
2.  1614 
2.5071 
2.65P0 
2.8C12 
2.04.14 
1.CP1B 
3.2  17,5 
1.3706 
3.5210 
3.67.73 
3.8230 
3.0553 
4.C002 
4.2432 


>65d0 

HOI? 

0404 

lUd  .'H 


3.5230 

3.6673 

3.8230 

3.0553 

4,005? 

4.24J2 


VALUt 


riCCf 
PtUF  . 


544.4609 
^3 7.2198 
046.7.059 
750.7.304 


468.9607 

660.8007 

038.2266 

738.5704 


SU»*- 


' 


-■  >-v--  flW 


-s.  -V- 


v|Kl%r.  MM  (»‘  FXirill>T  C«l  1 **»<«?  lUN  MLC  L > SI  INC 
I* 

CAi  laoATfiK  **<i»AY»c,  cri^T  inN  rnwc« -ruf  ne- iiPTic^i  path 


TFMP5 


TFHP2 


S*!S.07a 
--  llfl.l »o 
IC8.820 
2«;S.36‘! 

looon.coi 

- S17.819 
S50.449 
153. SAO 
ICC. COO 
-163.550 
5Cf .C09 
P6A.559 


967,9^9 
- 112.370 
1J3.I60 
284.169 
lOOOO.OCO 
— 894.358 
908. J49 
166.860 
103.640 
— 16  2.280 
832.219 
864.479 


959.909 

- lie. 660 
IRl.480 
379.660 

IrtOOO.Oi)! 

- 861.468 
895.378 
17C.690 
1C4.720 

--  161.910 
875.169 
864.489 


88-2 
Pltl  - - 
G»rrh 
•6J 
SUfi 


— C*tl»PeriCK-8PP»1f«tr-fOM  »P»tN8T  ICM  i;CVlK  wITMN  OPTICAL  PATH 
Oimt  VALUCl  TFPPl  VAIUI:2  TEMP2  VAI  UF3  TF( 
OB-.r 1024.222 11 W32.POO- 1? 1061.747  — 


_V-- 


■■  ■ '■-> 


VIKIK'-,  lANCni  FOCFlIGHr  CAI  IFRFTinN  FILE  LISTING 


CCAI  A»IAAT  ICN  COVEfI  €UT  CP_OF||CAL  FATJI 

IFF<'2  VALUE  T lENP) 

IS  • 72«2C,1?S  A6 

-19 16272.671  - <16 


VALUF2 

72797. 20A 
ia2il.798 


7?«79.267 
Ii»2rt6.604 
12137. T83 
I 76  I-1.SOA 
.A7?5t»ll 
73^22.000 
71260.267 
1U686.9C0 
6600. 6<>3 
0035. S63 
73620. p02 
7C671.7-25 


17705, 656 
.67367411 
73600.020 
71330.726 
10561.220 
6301.576 
0030.5:2 
73236.053 
70601.320 


625C 

-5CI3 

725AC 

££676 


sumv<:y 


€ALI«FATICN-F»'*AV»tl-CC6TAF|KAT  inN  COVER  WI  TUN  ^IFT  ICAl  FATM^ 

VALIIE2  TCNP2  VALUE!  TFF 

56  7F!,610 10 5*631.751 

10262.536  jo 

12160.503  10  12615.556 

17132,023  10  17|6r,502 

.3651(411  jo te*55e4|l  — 

55156.67!  10  5JOH6.20I 

53021.501  10  52230.20A 

0312,030  10  67o2.515 

5000,568 10 5 688. 503 

8/72.220  10  8756.700 

567*3.618  10  53168. *57 

51137.357  10  50156.626 


valuei 


55IF1.50^ 

Um 

.•*«,^01»j  1 
55615.61a 
53?53.267 
51 79.710 
-6516.466 


VlM».  l#-.f»*-  P-'fMItM  C^IIPaAfirN  MLI-  I I 51  INI.  _ 

C»“  J -14 

Cdtl•I^AT|r^  *s«JY»n,  CCAT /MKAT  ir,N  COV»i>  rUT  Cf- 0»TIC*t  PAfH 

Ti’il^  viiufi  WAIIIC2  ltHP2  V*LUf3  TPI 

P-2  512.2'^f  II  5H.I51  p. 

4^.915 II ‘**•5)5  IVr^n  * 

ofcfA  A2.A4d  11  61.047  J2 

FP  110. 157.  It  H'1.207  14  lie. 716 

r.^  11  .544ll>09  19  .546?e«C9 


CCHT  FPIKAI  init  fCVE«  UlTHM  0PIICAI-P47H 
PI  VALIIF2  lf*l«’2  VALUES  lEI 

It  422«?^»# f** 422. aeo--— 

It  104:6P0  (9 


-t4Un«ATIOr-AP**AV 


8S6  - —46 — 

96S  46 

C29  46 

C29  46 

2P0  46 

2SI  46 

511  46 

566  —-46 
22§  46 
769  4b 
Eba  46 

• 

' ■-'j  - 


viKik'’.  p”rmr.HT  r»iiHPATiON  Fite  iisting 


TFMPJ 


IEHP2 


VALUF2 


29.<>?**0 

]l.lAf>2 

5S./,J09 

2«.ocro 


CALIRHATirA  ARhAVxF 
N3t  * VAIUFI  - -T 


TFHPJ 


TtMP2 


ALUe? 


0.2219 

0.07P« 


0.2/19 
C.070A 
Oi  9^.91 
0.21RI 
0.  5#^97 
O.M  12 
9.i’C6l 
0. 1179 
C.'-.A7J 
1.1P<.7 

1./1A J 
. »797 
.»24» 
.hrtIA 


rxi\ 

3«9? 

M32 

«663 

■U79 

9A73 

IC97 

23«3 


OASI 


BI79 
9A73 
HA7 
21f3 
3 797 
S?*.3 
^A  la 
32/9 
97  13 
12  AO 
2790 
Alt<a 
9622 
73!<6 
9990 
99/A 
I I90 


i.9713 
?. 12A0 
2.2790 
2.AI*a 
2.H' 22 
2. 7096 

2. AA90 
’.9«“2A 
3.1393 

3.  ’793 
3.  .227 
3.9f  61 
3. 7099 
3.a^A9 
A. 31 30 


VALUE 


VALUF 

A68.A 

6t9.0 

9A1.3 


9A3.0518 

-933.0635 

9A2.0290 

751.95A2 


ORFtN 
HP-A  — 
IP-2 
SliRVCV 


7i3.3?33 
<69.9900 
73/,. 9.103 
r;,a.7927 


III  ... 

* 3t 

5 37 

9 37 

9 36 

7 —36 

« 

j 

9 

A 

i 

1 

'A 

' 

1 

: 

1C 

II 

f'/i-  • 


VIMf'*.  P^fMIChr  r.«L  l>‘K*T  IIIN  MLF  LISTING 


CA«'PA*S'’^«*»- 

CAlIrtOATirK  Afip»Y«C,  CCKTAPIKAT  ICN  COVE"  Ct»f  CP-OPTICAI.  PATH 

Oin^^  VAlUfl 

«"-?  1067. 

Pill*-  — ITA. 

CREEK  12S. 

BEU  ?r,2. 

SUN  lOCCO. 

1)A2. 

BH-i  IC90. 


TENP3 


VALIIE2  TFNP2 

107B.IS8  IS 
- I IB.ASO  - 19 
127.ASO  19 

29T.720  19 

IJOOO.OCO  19 

1096. T7?  19 

1102.9^9  19 

160. 9S0  19 

111.990  19 

199.090  — 19 

1062,397  19 

1010.017  19 


1119.(97 
“ 199. 29C 
1 J3.26C 
319.990 
ICCCC.COl 
- IC99.217 
1191.207 
199. 18C 
lie. 270 
--2f2.7£0 
1I2C.727 
1C9C.C37 


CAll9"ATICK-ABR*T»«-,—tO*fTAP|hATirN  COVE"  HITEIN  OPTICAL  PATH- 

VALUE2  TTMP2  VALUE!  TFNP3 

- 1190.399 19 

196.766 


oiunr 


191.130 

xohkm 

1167.929 
1217.607 
169.911 
- I1B.392 
217.999 
1199.782 
1110. C97 


lit  ».-792 
189. 2H1 
- 12C.983 
20.120 
1119.792 
1C68.917 


/ 


VIkIM;  lANCt*  PHrFllC»<T  CALIPHATION  MLC  LISTING 


rA*''Si*S«>At<r 

C4I  !'».'.•  T|rK_ABL'#»»J, 

0l.;>r  v£iufl  ll»»Pl 

«fl-»  f.*|0^.f67  11 

•Ml-  — - I *•» I I 

r.fcpf  N i/«ci.'iP  If 

HfrI  I'^l^'lflBT.  11 

SLN  .i«/HL*ll  II 

ei«-4  — Titsc.'^no ii 

«i*-l  7176I.S?^  |I 

P-1  ICCI4.S1S  n 

IR-?  clR^.MS  11 

|e-t «il5iJ.7^3 it 

M-1-1  7I6?0.129  jl 

SUPVJV  Mi;l9.?S0  II 


fCATAP  IKAT  ION  CCVL  P XNlf-CP-J)'’T  IC*l  ^AT^ 
VALUC2  TTMP2  VALUPl  TF' 

p 7?i^PA.*SII 

I7d^'i.?67  |9 |F0?I.IO7  — 

UA7b.l<0  10  UMP.DhS 

iai4".317  10  1811^. 7?« 

.87j4E*ii  10  ,en2eni 

1^004. 004 10  2 35  IP.  ei6  — 

7/ni)R.340  10  77P4I.C17 

ioac.4.160  10  10211.640 

6105.550  to  671P.016 

‘•411. 5f7 jO 5551.630  — 

72047. IL^i  10  73486.643 

6bfl06.4*4  10  6P751.5C3 


-«AltBl»£rirK-*P»AY»lT  CfPTAPIAArifN  COVfcP  WITMN  OPTICAL  PATH- 
OiniF  V4LUH  TFPPl  VALUL2  TCNP?  VALUE!  TENI 

— 54266.  COO • 

10271.356  ' 

2668.501  I 

76P6.T66  • 


4‘‘on.ooi 


1fl735.2U0 
;>4  12.525 
7'in4,0Pt 
.H424F«I  I 
54100.074 
5555'>.  140 
H0i14.ai3 


54156.504 
54003.075 
53tC.661 
-5641. 20« 
r2ll.407 
541PI.5CI 
51150.268 


5708. «5| 


l*-3 

i >1* 

— !»»-> 

-4770 

|P-1 

0112 

ii-  B«-l 

54223 

F suHvrv 

50040 

in- » n« 

iiir  1 •• 

Kf  1 4 j •• 

Mt  17 

ll;N .s 

vMi*  . rifnicM  r«iii'OAriCN  iisiimg 

f4-<P4Me 

CAi io'<.tnr!«  *3->iv»r,  crKT#piK*rn»i  ccvc"  eo»  cf-(iPTic»t  p 

TINP2  VALUri 


V«LUf2 


52S.570 

67.959 
113.660 
66SF*C9 
551. C59 

52M31 


9 I?.  IF 9 
---9».<*17 
65.070 
113.226 
5669F ♦CO 
- 512.639 

U\:U^i 

67.006 

--95.3R2 

516.500 

699.965 


50ft. 671 
-'91. *65 
66.15* 
115.160 
566!>F^09 
-306.927 
507.293 
IC5.329 
67.531 


I P-7 
IP-I  - 
PH-5 
SUKVcV 


-CAtlftPAMCKr  ftPPAV^C— CCM  AMhAT  lOW  CCVe*-  WIIUN  OPf  ICAL  PATH 
nirilf  VALUEl  TtPPl  VAIUF2  TEPP2  VALUE1  TF! 


09-3 

suHvrv 


vimi'r.  i/!fcrr<»  f^rFi  ichi  caiip«<»ticn  mie  lisiing 


CA**CH\»  SPAMf 
.CAI  IS»/  Mr«l  AB?«V»G 


I VJc* 


VAIUM 


UPPI 


VAUJF2 


irxp? 


TEMP} 


4. 

IB4/  1 

0.; 

»/54 i 

2.1 

ri55  1 

r6of  1 

7.< 

J.f 

»/99  1 

I41J. j 

CAlinRATITK  APPAV«F 
IKOFX- - - VALUH  --  -TEPPl- 


IKOFX- - 

0 

I 



3 

t, 

5 

'r~ 

fi 

-10 


* 

5 

I 

1 

“IS- 

IS 

?l 
22  - 
23 
?4 
25 
— 2fc 
21 
29 
2S 

-}0  • 
31 


0.2ITI 
O.C*  04 
-0.0T'>1 
-0,2264 
-0.3697 
-0.5132 
-0.4559  - 

-o.ooo? 

-C.O'JO 

-i.r«'.i 
-1./I26  — 
-(.  1531 
-j.onoi 
-j.'i420 
• -I,  7 *25  — 

-i.  . »22 

-2.3T46 
-2.’  ‘60 
-2. 3/19- 
-2.411  A 
-2.64/1 
-2.01  12 
-2-.9531  — 
-1.0‘<3  I 
-3.  »41H 
-l.»H-»2 
-3.32HO  — 
-3.6/20 
-}.0i54 
-3.orfi0 
-4.  lk-23  — 
-4,J'.50 


-VAIUF2  TEMP2 

0.21/1  19 

0.0604  10 

0.0/91 19 

-0.2264  19 

-0.160/  19 

-0.9132  10 

0.6559  — 19 

-0.11)02  10 

-0.0335  10 

- .1)601  19 

- : :5H|  — ? 

./026  0- 

- .0322  10 

-2.0/56  19 

-2.2)60  to 

-2.3/19 19 

-2.5113  10 

-2.6o7|  19 

-2.H112  19 

2.9531  10 

-3.0083  10 

-3.2-.lB  10 

-3.3152  10 

3.52F6  19 

-3.6/20  19 

-3.P|54  10 

-3,9'>fi8  19 

4.1023 10 

-4,2458  10 


CAlldPAllfK  AB.--AV*! 


/34. 2460 
•—  4 /C. 4053- 
/34. j76$ 
966.7042 


r ICCE 


VAtUF 

4/'1.6484 

-6/0.4053 

043,4502 

735.5075 


VALIIF3 

45C.5601 
— 22B./58/- 

2/. 0090 
- 13.6413 


-9AIUF3 TEMP3 

C.2I71  44 

C.C604  44 

0.0751 44 


-C.2264 

-C.3697 

-0.5132 

-C.6555 

-r.<)002 

-C.0335 

-I.C691 

: :?S|l 

- . /S24 

-1.0322 

-2,0/56 

-2.2369 


19 

10  -: 

19  -J 

19  -. 

>.3710 

'.5118 

>.66/1 

!.SII2 

1 C C ^ 1 

— 44 
44 
44 
44 

10  - — i 

19  -3 

10 
{0 

f J I 

i.coai 

1.241 e 
1.3852 

44 
4-V 
44 
— 44 

1 ^ ' • — — • • 

19 

).6/|S 

44 

10 

1.8I54 

44 

19 

1.0588 

44 

-4.2458 


nincE 

r.BErN 
8)*-4-  — 
IR-2 
SIPVFT 


vAuir 

543.6956 

733.3940- 

944.5067 

75C.9592 


''-V 


y~,  : ‘ 1 * 


0:M  iCN  COVF**  MJT-Cf-  U*»l  ICAL  PATH 


IFMPI 


IFHP2 


VAUlf? 


ICAC. 100 
- 1?A.10C 
IIA.SOC 
2PA.FC0 
lOCCO.OOl 
iCAi.eoo 
lo^n. ioo 


CtM  APIA Af  leu- CCVEP  HITUN  OPTICAt  PATH 

PI  VAlur?  TIHP2  VAIUCI  lEMPi 


— «»t  tO'»Aif  fN- A»*»Ay»e 


VALUU 


- lOAC, 300 
17A.ICC 
11  A. 500 
7HA. AOO 
lOCCC.COt 
ICAI.  fflC 
ICAC. JOC 
lAfl.CUC 
--  1 16. 280 
172. A60 


i 


V ■ ■ • ' 


ViKIkr.  lANCe®  fofFlICHT  C*LIPI»*T!Ofl  _ 

C AxraA.ff -^C 

CAliaCATICK  AFP#V«lt  CCM»P|K*rinN  fOVFH  l;UI  C;p-CPTIC»l  PATH 


TTHP2 


VALUE2 


6M7S.  TAT 
!‘*12?.2«A 
12Ani.^SA 
1R?«;S.P78 
If?S«.e76 
«t:C02.831 
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Cmlifornia  Irulitutt  of  Technolo/^  • 4800  Oak  Grove  Drive,  Pasadena,  California  9110} 

Ref;  824-IPL/SIPG/74-MRW;iw-369 
27  August  1974 


TO:  Whom  It  May  Concern 

FROM:  M.  R.  Wolf 

SUBJECT:  CALIBRATION  OF  MMA  RADIOMETRIC  SOURCE 


Recently  Phil  Avrin  and  I made  telephotometer  measurements  of  a 100  foot- 
Landiert  source,  the  Langly  test  fixture,  and  the  MMA  radiometric  source 
(both  lamp  positions) . Assuming  that  the  relative  spectral  dependence 
of  the  source  Is  well  known  (my  examination  of  the  spectroradlometer  data 
indicates  that  this  Is  true  to  about  3Z  or  better) , one  can  convert  a 
photometric  measurement  of  the  source  to  a radiometric  measurement. 

Details  of  this  procedure  are  in  the  attached  reference  (824-IPL/SIPG/74- 
MRW;lw-311.)  I enclose  a normalized  spectral  dependence  for  the  source 
(Graph  #1) . Data  was  reduced  to  values  of  absolute  spectral  radiance  at 
670  NM  for  each  aperture  for  both  bulb  position  I and  bulb  position  II. 

The  same  techniques  were  used  to  measure  the  RTC  patches  and  reduce  them 
to  radiometric  units.  The  spectral  dependence  used  In  this  case  was  the 
Epply  calibration  for  the  bulb  used  (#1574)  multiplied  by  Steve  Wall's 
measurements  of  RTC  reflectivity  vs.  wavelength  (Graph  #2).  Results  are 
given  as  absolute  spectral  radiance  vs.  RTC  patch  number. 

Equipment  used: 

1)  Langly  Test  Fixture  (MMA  One) . 

2)  Epply  Standard  Lamp  EPI  - 1574. 

3)  Gamma  Scientific  Standard  Source  Model  220-lA  S/N  828 

Output  • 100  * 2 Foot-Lamberts  (See  attached  Calibration 
Report) . 

4)  Gamma  Model  2000  Telephotometer  S/N  200. 

5)  Fluke  Model  8100A  Digital  Voltmeter  (for  measuring  lamp  voltage). 

Photometer  field  was  20*  and  distance  to  MMA  source  was  1.0  M.  Distance 
to  Langly  test  fixture  was  approximately  1.5  M.  The  photoptlc  curve  used 
for  the  conversion  calculations  Is  shown  in  Table  III. 

Further  details  on  experimental  set-up  and  procedure  are  available  on 
request. 

Attachments 

Distribution;  Calibration  Report  Recipients 

Tekx  675421 


Telephone  J54-4J2I 


854 


Tax  VIO-588  J294 


TABLE  I 


CALIBRATION  OF  MMA  RADIOMETRIC  SOURCE,  REDUCED  DATA 


LAMP  VOLTAGE  - 23.00  VOLTS 


LAMP  POSITION  I 


New  bulb  Installed.  "Burned  In" 
for  45  minutes  before  testing  begar. . 


Lamp  on 
this  side 


L 


>erture 


(670)  (Mlcrowatts/cm^/Steradlan/NM) 


1.251x10* 
3.03x10* 
5.955x10* 
8.711x10* 
1.226x10^ 
1. 892x10 1 
3. 319x10 1 
3. 746x10 1 


4^  (670)  = Absolute  Spectral  Radiance  of  Source  at  670  NM 
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CALIBRATION  OP  MMA  RADIOMETRIC  SOURCE,  REDUCED  DATA 


LAMP  VOLTAGE  - 23.00  VOLTS 


APERTURE 

G 11 
G 9 


G 

G 

G 

G 

G 

G 


1.170x10* 
2 . 800x10* 
5.361x10* 
8.244x10* 
1.170x101 
1.811x101 
3.235x101 
3.702x101 


(670)  ” Absolute  Spectral  Radiance  of  Source  at  670  NM 


TABLE  III 


RELATIVE  MSIBILITY  FUNCTICW  OR 


i 


PHOTOPTIC  CURVE  (K^^) 


X 

X 

— 

350 

0. 

58C 

.870 

380 

.00004 

590 

.757 

390 

.00012 

600 

.631 

400 

.0004 

610 

.503 

410 

.0012 

620 

.381 

420 

.004 

630 

.285 

430 

.0116 

640 

.175 

440 

.023 

650 

.107 

450 

.038 

660 

.061 

460 

.060 

670 

.032 

470 

.091 

680 

.017 

480 

.139 

690 

.0082 

490 

.208 

700 

.0041 

500 

.323 

710 

.0021 

510 

.503 

720 

.00105 

520 

.710 

730 

.00052 

530 

.862 

740 

.00025 

540 

.954 

750 

.00012 

550 

.995 

760 

.00006 

555 

1.000 

770 

.00003 

560 

570 

.995 

.952 

1150 

0. 

TABLE  IV 


CALIBRATION  OF  LANGLY  TEST  FIXTURE/RTC/STANDARD  LAMP 


♦ j^(900)  H ABSOLUTE 

SPECTRAL  RADIANCE  OF  PATCH  AT  900  NM 

2 

(900)  (Mlcrowatts/cm  /Steradian/NM) 

RTC  PATCH 

X 

#1 

6.229x10* 

#2 

5.080x10* 

#3 

4.575x10* 

#4 

4.317x10* 

#5 

3.845x10* 

#6 

3.415x10* 

#7 

2.438x10* 

#8 

2.051x10* 

#9 

1.718x10* 

#10 

1.203x10* 

-1 

#11 

8.592x10 

COLOR  PATCH 

LUMINANCE  (Foot-Lamberts) 

BLUE 

1.00x10^ 

GREEN 

1.60x10^ 

RED 

9.6x10^ 

NOTE;  Patches  were  numbered  in  decreasing  order  of  their  nominal 

reflectance  (see  Figure  I) • Color  patch  brightness  given  in 
photometric  units  because  no  information  was  available  as  to 
the  spectral  reflectance  of  the  color  patches. 
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REPORT  OF  CALIBRATION 


On  this  date,  Camna  Scientific  Model  , Serial  No.  Q2Q  , 

‘ was  calibrated  and  standardized  in  our  photometric  laboratory  to 
the  following  specifications:  • , * ‘ . 


Output  « T/, 

Color  Temperature  = « 


Luminance  Uniformity  (within  a circle  centered 
on  the  luminous  surface,  3 inches  in  diameter} 

- 


The  above  instrument  was  calibrated  against  Gamma  Scientific 
working  standard  lamp  Number  GS  500-11  which  in  turn  is  checked 
Ogainst  National  Bureau  of  Standards  Standard  Lamp  Numbers 
NBS  5868,  NBS  7363,  NBS  6008,  NBS  6637,  and  GS  500-12  once  a 
Bionth.  These  lamps  are  owned  by,  and  in  the  possession  of, 
-Gamma  Scientific  at  all  times. 


fi. 


-)l<V  -7,1^  - + 


WAVELKNGTII  IN  NANOMETERS 


CTRAL  CHARACTEIUSTICS  OF  GAMMA  SCIENTIFIC  MODEL  220-lA  8/N 
^ E;  N. ».  S.  STANOAUD  OF  lllUADiANni.!  QM-  r 


JF.T  PROPULSION  LABORATORY  (U/i/omM  InstituU  of  Technology  • 4800  Oak  Grove  Drive,  Pasadena.  California  9110) 


Ref;  82A-IPL/SIPG/74-IW;iw-311 
22  July  1974 


TO:  Whom  It  May  Concern 

FROM;  M.  R.  Wolf 


I 


SUBJECT:  PROCEDURE  FOR  CALIBRATING  ITEK  RADIOMETRIC  SOURCE 

1.  Assume  that  previous  spectroradlometer  curves  are  valid  at  high 
light  level,  (largest  aperture)  at  least  as  the  relative  spectral 
dependence  is  concerned,  l.e.,  assume  that  for  a given  large  aper- 
ture we  know  this  spectral  radiance  to  within  a multiplicative 
constant : 

♦ - K^*  (1) 

where  is  the  actual  spectral  radiance,  K is  an  unknown  constant, 
and  is  the  spectral  radiance  from  the  last  (assumed  erroneous) 
calibration. 

2.  Image  both  the  Itek  source  and  the  diffuse  block  illuminated  with 
the  standard  lamp  with  a broadband  spot  photometer,  yielding  two 
responses,  R]  and  R2. 


where : 

Rl  - cj 

(2) 

R2  - cJ 

(3) 

then: 

Rl 

K - — 

• 

(A) 

R2 

Js.AjdX 

where : 

£ la  an  unknown  constant  (which  will  cancel  out) ; 

is  the  normalized  spectral  responslvity  of  the  spot 
— photometer  (max  value  « 1.0); 

A*  is  the  spectral  radiance  of  the  Illuminated  block; 


Rj  and  R2  are  in  any  units. 


Telephone  354-4321 


Telex  675421 


Trix  910-588  3294 
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JET  PKOPl'I^ION  LAnOKATORY  Californm  hnlilulr  of  Trehnology  • ^SOO  0«k  Grove  Drive,  PasaHtu*.  Cslifornia  9110) 


824-IPL/SIPG/74-MRW:iw-311 


22  July  1974 


Since  we  now  know  K,  we  know  as  required.  Assuming  the  same 
spectral  dependence » we  then  do  this  for  all  apertures. 


Distribution: 

j 

W.  Green 
H.  McCall 
T.  Mutch 
W.  Patterson 
J.  Seldman 
G.  Taylor 
S.  Wall 
A.  Young 
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THE  EPPLEY  LABORATORY.  INC 

SCtCNTIFIC  IHSTBUMCNTS 

NEWPORT,  R.i. 

U.«  A. 

C.  HTIFICATK  OF  CALlflKAi’lON 
OF  A irAiiPAHD  OK  a^fciCTRAL  iriRADlAWCL 


For:  Kartin  Marietta  Corp, 

Denver y Colorado 


S,  0.  3038l|,  Serial  No,E?I-l57U. 

1.  Spectral  Ranee  of  Calibration:  250  to  2500  a^, 

2.  Method  of  Calibration 

See  "Initructlona  for  Uolng  the  NBS  1000  Watt  Quart*  Iodine 
Leap  Standardi  of  Spectral  Irradlance",  one  copy  of  which  la 
enclosed.  See  particularly  paragraphs  2,  3 and  U of  the 
instructions  regarvlSug  orientation  of  the  standard. 

3.  Standards  of  Refsrenoe 

The  aerial  numbers  of  the  National  Bureau  of  Standards' 
refsrenoe  standards  employed  are:  Q>1-111  rv.iRq 

QI/i-l87  ^ 

U • Peaults 

The  results  are  contained  in  the  appended  Table. 


Tested  by: 
Checked  byi 


?•.  T.  Eggeman 
r.  B.  Daxxiels  ^ 


Date:  16  May  197L 
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CALIBRATION  OF  RADIOMETRIC  SOURCES  AND  RTC  HOLDERS 

1,  Method 

A transfer  calibration  was  done  for  both  types  of  sources. 

The  standard  used  at  MMA  was  a Gamma  Scientific  100  ± 2 Foot  Lambert 
Source.  The  transfer  instrument  was  a Gamma  Scientific  Model  200C 
Telephotometer,  operated  at  a 20  arc-minute  field  setting.  Details  of 
the  mathematical  method  pf  converting  a photometric  measurement  to  a 
radiometric  meafaurement  are  in  Appendix  1.  The  standard  used  to  cali- 
the  Itek  sources  was  a standard  lamp  illuminating  a chalk  block. 

The  standard  lamp  was  EPI  - #1569.  The  transfer  instrument  was  the  same 
telephotometer  used  at  MMA. 

Since  the  measurements  are  made  to  two  different  standards 
referred  back  to  NBS  via  a different  chain  of  measurements,  comfarison 
of  the  RTC  data  from  MMA  and  from  Itek  should  provide  a good  estimate 
of  the  absolute  accuracy  of  both  sets  of  data  (assuming  the  RTC*s  are 
Identical) . 

The  Integrals  Js^#JdX  auid  (see  Appendix  1)  were  cal- 

culated to  an  accuracy  of  approximately  0.1%  on  our  360-44,  using 
for  Sj^  (see  Appendix  2) . 

2.  Results 

Tables  1-5  show  the  spectral  radiance  for  RTC  holders  and 
radiometric  sources.  Data  is  presented  as  the  spectral  radiance  value 
at  the  peak  of  spectral  emission  for  the  particular  source  (670  NM  for 
the  radiometric  source  and  900  NM  for  the  RTC  holder)  versus  the  patch 
number  or  aperture  number.  • 

Also  presented  is  the  assumed  normalized  spectral  dependence 
for  each  source  (Tables  6,  7,  8).  In  the  case  of  the  radiometric  source 
this  was  obtained  from  a previous  spectroradlometer  calibration  of  the 
MMA  radiometric  source  at  high  light  level  (Aperture  G2) . In  the  case 
of  the  RTC  holders,  vendor  lamp  data  for  the  actual  lamp  used  was  leulti- 
plled  by  data  on  the  spectral  reflectance  of  the  RTC  material.  This  data 
was  obtained  from  LRC. 
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The  Itek  radlonetrlc  source  com.«8  out  being  almost  exactly 
half  as  bright  as  the  MiA  one,  as  was  already  known.  Comparison  of  the 
original  calibration  of  this  source  using  a spectroradlometer  with  the 
transfer  calibration  here  shows  remarkable  agreement:  the  worst  disagree- 

ment Is  for  Aperture  G4  where  there  Is  a 2,9%  difference.  The  best 
agreenent  Is  for  Aperture  G6,  where  the  difference  Is  only  0.6X.  The 
difference  seems  systematic,  with  the  transfer  calibration  data  always 
being  high  compared  to  the  Itek  data,  except  for  Aperture  G6. 

It  should  be  mentioned  that  the  bulbs  used  during  the  Itek 
calibration  had  since  burned  out  and  been  replaced  before  the  transfer 
calibration  was  done,  so  we  are  comparing  different  lamps.  However, 
it  has  been  noted  in  previoxis  experiments  with  these  lamps,  that  there 
is  no  detectable  lan>-to-lamp  variation  of  output. 

Comparison  of  Itek’s  calibration  of  the  MMA  Radiometric  Source 
(the  so-called  'deliverable'  source)  with  the  transfer  calibration  results 
is  not  so  remarkable.  The  difference  here  is  on  the  order  of  20Z,  with 
the  transfer  calibration  being  high. 

The  KTC  holders  seem  to  disagree  In  a systematic  way  also, 
with  the  MMA  holder  (S/N-2)  always  being  high.  The  worst  disagreement 
is  for  Patch  #4,  where  the  MMA  holder  Is  IIX  higher  than  the  Itek  one. 

The  best  agreement  Is  for  Patch  #10  where  the  difference  Is  6.5X.  The 
other  patches  disagree  by  about  7X  on  the  average. 

3.  Error  Analysis 

3.1  Radiometric  Source 

The  photi»ptlc  filter  stack  In  the  telephotometer  is  kept  to 
±3X  of  the  International  photoptlc  curve.  This  error  would  directly 
affect  the  results  by  the  same  amount.  From  an  investigation  of  the 
previous  calibration  data  from  Itek,  I feel  that  the  spectral  dependence 
of  the  source  Is  known  to  about  ±3X  or  better.  The  total  drift  during 
the  measurement  period  was  batter  than  ilX. 

The  Foot-Lambert  source  used  at  MMA  was  supposed  to  be  accurate 
to  1-2X,  and  the  chalk  block/standard  lamp  combination  is  probably  good 
to  this  aco'jnt  or  better. 
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Let's  summarize: 


Photoptlc  Error 
Spectral  Dependence 
Drift 

Source  Accuracy 


1 3% 


± 2% 


1..; 


3.2  RTC  Holders 

The  errors  are  the  same  in  this  case  as  for  the  radiometric 
source,  except  for  a probable  5Z  error  in  spectral  dependence  due  to 
the  uncertainties  in  the  spectral  reflectance  data  for  the  RTC  material. 


To  summarize: 


...'V'll 

U?i2<| 


».'■  I 

t 


Photoptlc  Error 
Spectral  Dependence 
Drift 

Source  Accuracy 


± 3X 


± 2Z 
±11X 


. • 


•e 


TABLE  1 


TRANSFER  CALIBRATION  OP  ITEK  RADIOMETRIC  SOURCE,  REDUCED  DATA 
Laap  Voltage  " 23.00  Volts 
Note ; Both  lanps  were  on  during  this  test. 


Aperture 

G U 
G 9 
G 8 
G 7 
G 6 
G 5 
G 4 
G 3 


i 


I 


2 

4^(670)  (mlcrovatts/cm  /sCeradian/NM) 

1.162  X 10° 

2.691  X 10° 

5.158  X 10° 

7.724  X 10° 

1.064  X 10^ 

1.751  X 10^ 

2.436  X 10^ 

3.102  X 10^ 

3.651  X 10^ 

4.894  X 10^ 


I 
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TABLE  2 


TRANSFER  CALIBRATION  OF  MMA  RADIOMETRIC  SOURCE,  REDUCED  DATA 


LAMP  VOLTAGE  - 23.00  VOLTS 


LAMP  POSITION  I 
(Laft  Laop) 


Haw  bulb  Installad.  **Burnad  in" 
for  AS  sinutM  baforo  taatlng  bagan. 


Apartura 


(670)  (Mlcrowatta/cn^/Scaradlan/NM) 


G 11 
G 9 
G 8 
C 7 
G 6 
G S 
G 3 
G 2 


1. 251x10* 

3.03x10* 

5.955x10* 

8.711x10* 

1.226x10^ 

1.892x10^ 

3.319x10^ 

3.746x10^ 


(670)  3 Absoluca  Spactral  Radlanca  of  Sourea  at  670  NM 


\ 

I 

i 


i 
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TABLE  3 


m 

TRANSFER  CALIBRATION  OF  MMA  RADIOMETRIC  SOURCE,  REDUCED  DATA 
LAMP  VOLTAGE  - 23.00  VOLTS 


1 

\ 


(670) 

1.170x10* 

2.800x10* 

5.361x10* 

8.244x10* 

1.170x10* 

1.811x10* 

3.235x10* 

3.702x10’ 


(670)  : Absolute  Spectral  Radiance  of  Source  at  670  NM 
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TABLE  4 

TBANSFER  CALIBRATION  OF  LANGLY  TEST  FIXTURE  S/N  1 (AT  ITEK) 

Lamp;  EPI  #1569 


RTC  PATCH 

# 1 
« 2 

# 3 

# 4 

# 5 

# 6 

# 7 

# 8 

# 9 

# 10 


2 

♦ j^(900)  (nlcrowaCta/cm  /steradlan/NM) 

5.914  X 10® 

4.731  X 10® 

4.196  X 10® 

3.871  X 10® 

3.518  X 10® 

2.884  X 10® 

2.282  X 10® 

1.905  X 10® 

1.571  X 10® 

9.220  X 10-' 

7.033  X 10"' 


I 

T 


f 


I 


COLOR  PATCH  LUMINANCE  (Foot-Lamberts) 


BLUE 

GPEEN 

RED 


86.40 

145.73 

83.62 
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TABLE  5 

TRANSFER  CALIBRATION  OF  LANGLY  TEST  FIXTURE,  S/N  2 (AT  MMA) 

Lamp:  EPI  - #1574 

♦j^(900)  5 ABSOLUTE  SPECTRAL  RADIANCE  OF  PATCH  AT  900  NM 

♦.(900)  (Hlcrowatta/cm^/Steradlan/NM) 

RTC  PATCH 


#1 

6. 229x10* 

#2 

5.080x10* 

#3 

4.575x10* 

#4 

4.317x10* 

#5 

3.845x10* 

#6 

3.415x10* 

#7 

2,438x10* 

#b 

2.051x10* 

#9 

1.718x10* 

#10 

1.203x10* 

-1 

#11 

8.592x10  ^ 

COLOR  PATCH 

BLUE 

GREEN 

RED 


LUMINANCE  (Foot-Lamberts) 

1.00x10^ 

1.60x10^ 

9.6x10^ 


NOTE:  Patches  were  numbered  in  decreasing  order  of  their  nomine. 

reflectance  (see  Appendix  3)»  Color  patch_  brightness  glV’jn  in 
photometric  units  because  no  information  was  available  as  to 
the  spectral  reflectance  of  the  color  patches. 


/ . 
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TABLE  9 


ITEK  SPECTRORADIOMETER  CALIBRATION  OF  RADIOMETRIC  SOURCES 

Spectral  Radiance  at2670  Nanometers, 
(nlcrowatta/cm  /ater/NM) 

Lamp  Voltage  “ 23 >00  Volta 


Aperture 


Spectral  Radlance- 


Itek  Source 

MMA  Source 

MMA  Source 

Both  Lamps 

Left  Lamp 

Risht  Lamp 

G 

11 

9.15  X 10*1 

— 

G 

9 

— 

2.31  X 10° 

— 

G 

8 

5.05  X 10° 

4.70  X 10° 

— 

G 

7 

7.64  X 10° 

6.62  X 10° 

6.01  X 10° 

G 

6 

1.07  X lo' 

9.45  X 10° 

— 

G 

5 

1.71  X 10^ 

1.50  X 10^ 

— 

G 

4 

2.36  X 10^ 

— 

— 

G 

3 

3.06  X 10^ 

2.71  X 10* 

— 

G 

2 

3.60  X 10^ 

3.10  X 10* 

— 

G 

1 

— 

— 

— — 

Note : 


This  data  la  Included  here  for  comparison  purposes  only. 

I do  not  mean  to  imply  any  responsibility  for  its  preparation 

or  accuracy. 
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APPENDIX  1 


JF.T  PROPULSION  LABORATORY  Ca/i/cmte  ItuUtuI*  •/  Ttthnologf  . 4900  OtA  Crov*  Diw*.  Pataden*.  Calilornia  9110} 

Ref:  824-IPL/SIPG/74-MRW:1w-311 
22  July  1974 


Whom  It  Mey  Concern 
M.  R.  Wolf 


TO: 

FROM: 

SUBJECT;  PROCEDURE  FOR  CALIBRATING  ITEK  RADIOMETRIC  SOURCE 


1. 


Assume  that  previous  spectroradiometer  curves  are  valid  at  high 
light  level,  (largest  aperture)  at  least  as  the  relative  spectral 
dependence  is  concerned,  l.e.,  assume  that  for  a given  Itrge  aper- 
ture we  know  this  spectral  radiance  to  within  a multiplicative 
constant : 


♦x  - 


(1) 


2. 


where  is  the  actual  spectral  radiance,  K is  an  unknown  constant, 
and  is  the  spectral  radiance  from  the  last  (assumed  erroneous) 
calibration. 

Image  both  the  Itek  source  and  the  diffuse  block  Illuminated  with 
the  standard  lamp  with  a broadband  spot  photometer,  yielding  two 
responses,  R)  and  R2> 

where : 


then: 


R,  - c/Sj.^4X  - cK/s^.-dX 

(2) 

R,  - c/s.dJdX 

(3) 

R,  /Sj.JdX 
K ^ • 

(4) 

Rj  /Sj.JdX 

where ; jc  is  an  unknown  constant  (which  will  cancel  out) ; 

S is  the  normalized  spectral  responslvlty  of  the  spot 
— ^ photometer  (max  value  - 1.0); 

4*  ia  the  spectral  radiance  of  the  illuminated  block; 
Rj  and  R2  are  in  any  units. 


Ttlephomt  JS4  4j;i 


IrttM  673421 


TWjt  910-588  3294 
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APPENDIX  1 (Continued) 


JET  PICOPDLSION  Ij^BOKATORY  CWif«rMM  Intlilulr  of  Trchnotogy  • 4K00  Ook  Crow*  Drive,  PatoiieM,  ColiforoM  9H0) 


82A-IPL/SIPr./74-MRM;lw-3U  • -2- 


22  July  1974 


• Since  we  now  know  K,  we  know  4;^,  as  required.  Assuming  the  same 
spectral  dependence^  we  then  do  this  for  all  apertures. 


I 

* 

I 


Distribution; 

W.  Green 
H.  McCall 
T.  Mutch 
W.  Patterson 
J.  Seldman 
G.  Taylor 
S.  Wall 
A.  Young 


r 
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APPENDIX  2 


BLAIIVE  'J'lSlBILITY  FUNCTION  OR 
PHOTOPTIC  CURVE  (K^^) 


\ 

3S0 

0. 

380 

.00004 

390 

.00012 

400 

.0004 

410 

.0012 

420 

.004 

430 

.0116 

440 

.023 

450 

.038 

460 

.060 

470 

.091 

480 

.139 

490 

.208 

500 

.323 

510 

.503 

520 

.710 

530 

.862 

540 

.954 

550 

.9?5 

555 

1.000 

560 

.995 

570 

.952 

X 

K, 

— 

X 

580 

.870 

590 

.757 

600 

.631 

610 

.503 

620 

.381 

630 

.285 

640 

.175 

650 

.107 

660 

.061 

670 

.032 

680 

.017 

690 

.0082 

700 

.0041 

710 

.0021 

720 

.00105 

730 

.00052 

740 

.00025 

750 

.00012 

760 

.00006 

770 

.00003 

1150 

0. 

Qi 
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SECTION  1 
INTRODUCTION 


SCOPE 

the  requirements  for  the  performance. 

r""  '^ADCAM  program,  to  convert 

Viking  lender  Camera  image  data  to  radiometric  units. 

INTRODUCTORY  REMARKS 

At  this  time,  examination  of  camera  test  data  received  to  date 
indicates  that  an  algorithm  similar  to  that  used  durins  first 
order  processing  (the  ARADCAM  subprogram  of  FOVLIP)  will  be 
satisfactory.  This  SRD  describes  the  proposed  algorithm,  and 
includes  an  appendix  describing  the  planned  reduction  of  camera 
test  data.  At  a later  period  (January- June,  1976)  additional 
effort  is  planned  to  refine  this  algorithm  based  on  additional 
analysis  of  carnera  performance.  This  SRD  will  !;3  modified  at 
that  time  to  reflect  any  changes. 

PROBLEM  STATEMENT 

Viking  Lander  images  will  consist  of  a two  dimensional  array  of 
numbers,  with  values  ranging  from  0 to  63.  Each  image 
will  be  recorded  at  a selected  value  of  gain  and  offset.  In  order 
to  perform  science  analysis  of  the  image  data,  it  will  be  neces- 
sary to  convert  the  raw  digital  data  values  recorded  at  a given 

R A^nr  8 particular  temperature,  to  radiance  units. 

KADCAM  IS  designed  to  perform  that  function. 

The  functions  of  RADCAM  are  designed  primarily  to  operate 
automatically  under  control  of  the  LIBEXEC  Monitor.  Manual 
control  of  the  program  will  be  possible  through  LIBEXEC  inter- 
actively by  keyboard  control,  or  in  a batch  processing  mode  by 
a job  control  deck.  s uy 
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SECTION  2 


APPLICABLE  DOCUMENTS 


Seidman,  J.  B.  ; Zielenbach,  J.  W. . 
and  Green,  W.  B. 


Green,  L.  S.  and  Leah,  H.  F. 


Ray,  L.  C. 


620-55  Viking  75  Project 
Software  Requirements  Document  for 
the  Library  and  Executive  Function 
Program  (LIBEXEC).  DRL  Line  Item 
No.  N12-IPL-7. 

619- 13  Viking  75  Project 
Software  Requirements  Document  for 
the  First  Order  Lander  Image 
Processing  Program  (FOVLIP).  DRL 
Line  Item  No.  NlO-SDI. 

620- 73  Viking  75  Project 
Software  Requirements  Document  for 
the  VLLOG  Program.  DRL  Line  Item 
No.  N12-IPL-24,  25  June  1974. 

SD-37R0007  Viking  75  Project 
Mission  Design  Planning  Program 
(MDPLAN)  Software  Requirements 
Document,  DRL  Line  Item  No.  N3-P019. 
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3.  I 


3.2 
3.2.  1 


SECTION  3 
REQUIREMENTS 


SYSTEM 

as  input  Viking  Lander  Camera  image  data 
that  has  been  converted  from  Experiment  Data  Record  (EDR) 
format  into  VICAR  format  by  the  VLLOG  program.  VLLOG  will 
append  label  records  to  the  basic  image  data  containing  param- 
^ the  image;  several  of  the  parameters  in  the 

i RADCAM  and  utilized  during 

KADCAM  processing.  * 

User  parameters  are  provided  to  RADCAM  either  interactively 
via  keyboard  entry  or  via  job  control  deck  in  batch  mode.  Most 
required  ^rameters  will  have  a "default"  value  - the  program 

will  have  built  in  values  that  are  used  unless  overriden  by  user 
input.  ’ 

Figure  1 is  a flow  diagram  of  RADCAM  logic,  and  Table  1 
describes  data  required  or  generated  by  RADCAM. 

PROCESSING 

Mode  Selection 

operation,  called  the  "limits"  mode 
and  the  Absolute  mode.  The  mode  of  operation  is  selected  by 
the  user,  and  a mode  parameter  is  entered  to  select  the  mode. 

If  no  parameter  is  input,  the  limits  mode  is  assumed.  Param- 
eters are  entered  either  from  a user  keyboard  or  via  a job  con- 
trol deck  in  batch  mode,  as  described  in  the  LIBEXEC  SRD. 

The  user  is  also  required  to  select  the  radiance  units  assigned 
to  the  output  image  by  RADCAM.  The  selection  may  be 
radiance  , 'reflectance",  or  "both",  and  the  selection  is  by  a 
units  pa rarneter.  If  no  parameter  is  input,  "radiance"  units  are 
provided.  If  the  units  parameter  is  specified  as  "both"  then 
both  radiance  and  reflective  units  will  be  output. 

If  the  UNITS  are  specified  to  be  "radiance,  " then  the  output 

^ microwatts /cm^/steradian, 
and  the  MAX  and  MIN"  parameter  in  the  "absolute"  mode  are 
also  in  microwatts /cm2/steradian.  If  the  UNITS  parameter  is 
specified  as  "reflectance,  " then  the  output  values  from  the 
limits  mode  and  the  "MAX"  and  "MIN"  parameter  are  mea- 
sured in  diffuse  relative  reflecUnce"  units  (defined  in 
Appendix  Ai.  In  the  limits  mode,  RADCAM  calculates,  using 
the  camera  gain  and  offset  and  calibration  files  stored  in  the 
program,  the  high  and  low  levels  of  radiance  or  reflectance  to 
be  associated  with  the  high  and  low  pixel  numbers  of  the  binary 
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3.2.2 


• cale  used,  and  the  slope  in  RADIANCE/DN  or  REFLECTANCE/ 
DN.  In  this  mode,  these  two  radiance  or  reflectance  values  and 
the  slope  are  added  to  the  label  records,  and  represent  the  only 
output;  the  pixel  values  are  left  unchanged.  In  the  absolute  mode, 
two  more  parameters  called  MAX  and  MIN  are  input;  these  are 
the  maximum  and  mininum  values  of  radiance  or  reflectance  to 
be  associated  with  the  maximum  and  minimum  DN  of  this  output 
picture  for  the  binary  scale  used.  A linear  transformation  is 
applied  to  all  input  pixel  values  so  that  MIN  radiance  or  reflect- 
ance on  the  input  picture  translates  to  zero  DN  in  the  output  pic- 
ture, and  MAX  radiance  or  reflectance  in  the  input  picture  trans- 
lates to  maximum  DN  in  the  output  picture  for  the  binary  scale 
used.  This  mode  would  allow  comparison  of  all  hardcopy  output 
on  the  same  absolute  scale  (assuming  the  same  values  of  MAX 
and  MIN). 

Limits  Mode 


As  described  in  the  previous  section,  the  limits  mode  calculates 
the  high  and  low  levels  of  radiance  or  reflectance  to  be  associated 
wito  this  MAX  and  MIN  DN  in  the  input  picture,  and  the  slope  in 
radiance  and  reflectance  per  DN.  To  do  this,  this  algorithm 
must  have  access  to  calibration  data  for  the  particular  camera 
as  a function  of  temperature.  At  the  time  of  this  writing,  it 
a^ears  that  a linear  relationship  exists  between  light  level  and 

iN  • 


The  camera  thus  performs  the  following  linear  transformation 
on  the  input  light  signal 


DN 


(1) 


w 


where  DN  is  the  binary  Data  Number  which  represents  the 
camera  s output;  G is  the  am^ifier  gain  expressed  in  DN  per 
i-  ?*  the  offset  value  in  volte;  R^  is  the  spectral  responsi- 
V ty  of  the  k channel,  and  i*  the  spectral  radiance  of  the 
imaged  scene.  There  are  six  possible  gain  settings  and  32  pos- 
sible offset  settings.  Absolute  values  of  G in  DN  per  volt  for 
each  of  the  six  gain  settings  for  three  different  temperatures, 
or  each  camera,  will  be  determined  during  calibration  testing. 
For  a given  camera,  these  can  be  expressed  as  a 3x6  array 


where  / io  the  temperature  index,  running  from  1 to  3,  and  m 
is  the  gain  index,  running  from  1 to  6.  In  general,  a linear 
interpolation  between  two  values  of  the  temperature  will  be 
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necessary,  in  order  to  arrive  at  the  actual  gain  value,  G,  for  the 
temperature  at  which  the  frame  was  taken. 

appears  in  the  camera 

command  word  with  the  actual  analog  gain  value  in  DN  per  volt, 

r!«  I*  Enough  confusion  has 

resulted  over  this  seemingly  minor  point  that  the  following  table 

ir.  f clarity.  The  analog  gain  value!  given 

are  those  for  spare  camera,  room  temperature. 


_ j r.  ■ ^ * Analog  Gain  Value 

j^amera  Command  Gain  Ga^n  Index*  (DN/VOLT) 

° 1 450.55 

t 2 228.76 

, 3 111.45 

2 ^ 55.78 

’ 5 27.99 

^ 6 13.84 

Id  ” 

Array  Index  used  in  this  SRD. 

RADCAM  will  obtain  values  of  the  channel  number,  gain,  offset 

number  from  the  label  records  written  by’ 
VL^OG  for  each  Lander  Camera  image.  A definition  of  the  label 
format  can  be  found  in  the  VLLOG  SRD. 

The  camera  electronics  outputs  a 6-bit  temperature  data  number 
which  is  linearly  related  to  the  temperature  of  the  camera  elec- 
tronics. This  number  is  recorded  for  every  file  generated  by  the 
camera.  All  calibration  will  be  done  using  these  numbers  instead 
of  actual  temperatures,  without  recourse  to  any  absolute  scale 
(although  the  relation  between  temperature  data  number  and  tem- 
perature on  an  absolute  scale  will  be  known).  VLLOG  will  pro- 
vide this  temperature  data  number  in  the  frame  label. 

Since  each  gain  and/or  offset  calibration  test  may  be  done  at  a 
slightly  different  temperature  (nominal  values  for  the  three  tem- 
peratures are  'room  temp',  0*F,  and  -30* F),  the  three  tempera- 
ture indices  do  not  have  an  absolute  meaning  in  terms  of  tempera- 
^re  data  number.  This  relationship  is  established  by  the  array 
Jim  where  I is  a temperature  index  running  from  1 to  3,  and  m 
is  the  gain  in^ex  as  above,  and  T|^„  are  the  18  temperature  datT 
numbers  corresponding  to  the  temperature  indices  i « 1,  2 3 
and  gain  indices  m = 1,  2,  3,  4,  5,  6.  ’ 

To  do  the  temperature  interpolation,  first  the  T,  array  is  con- 
sulted to  determine,  for  the  particular  value  of  ga?n  index  at 
hand,  what  two  values  of  the  temperature  index  will  bracket  the 
temperature  data  number  at  which  the  frame  was  taken.  Let's 
say  these  values  come  out  II  and  12.  Then 
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I 


where  t is  the  temperature  data  number  for  the  input  frame. 
Equation  (2)  it  ju.t  linear  interpolation  between  the  gain  values. 

Values  for  offset  in  volts  are  determined  during  calibration  test- 

Irrir  »•  a 3 X 32 

array,  similar  to  the  gain  array 


where  fj^^  are  the  analog  offset  values 
index  fllTming  from  1 to  3 and  n is  the 
1 to  32.  An  interpolation  will  Fe  done 
to  determine  the  value  of  the  offset,  f, 
which  the  input  frame  was  taken. 


, I is  the  temperature 
ofTset  index  running  from 
as  was  done  for  the  gain, 
for  the  temperature  at 


Again,  as  in  the  case  of  the  gain  integer,  we  have  an  offset 
integy  that  might  be  confused  with  an  offset  index  and  an  analog 
offset  value.  Again,  a table  is  included  to  remove  this  confusion. 
The  analog  values  given  are  those  for  spare  camera,  room 
temperature. 


Camera  Command  Offset  Offset  Index* 


Analog  Offset 
Value, 
Millivolts 


0 

1 

2 

3 

4 


29 

30 

31 


Used  in  this  SRD. 


1 

2 

3 

4 

5 


217.07 

69.42 

-75.10 

-226.36 

-369.67 


30 

31 

32 


-3958.80 

-4102.26 

-4245.65 


The  relationship  betv/een  temperature  index  and  temperature  data 
number  is  established  in  this  case  by  the  3 X 32  array  R|„.  Thei 


when  T is  again  the  temperature  daU  number  for  the  input 
frame. 
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The  parameters  Cj  and  are  used  to  convert  from  sienal 
voltage  to  radiometric  units.  They  are  determined  during  cali- 
bration testing  at  three  temperatures  using  the  method  described 
in  Appendix  B.  These  values  can  be  expressed  as  an  array 


where  I = 1,  2 and  denotes  whether  the  contamination  cover  is 
being  looked  through  or  not;  k denotes  the  k*^  channel,  and  takes 
on  values  froni  1 to  11;  and  /"is  the  temperature  index  as  before 

(#  = 1,  2,  or  3).  The  relation  between  temperature  index  and 

temperature  data  number  is  expressed  as  the  2x3  array 


where  I = 1 or  2 and  i is  the  temperature  index  running  from 


Then  the  temperature  interpolation  can  be  expressed  as 


where  t is  again  the  temperature  data  number  for  the  input 
frame,  and  il  and  12  are  determined  as  before. 


k 

tiiat 


And 

camera. 


RADCAM  will  have  access  to  these  calibration  files  for  each 
camera,  and  to  the  temperature  at  which  the  input  frame  was 
taken.  Equations  (5)  through  (7)  or  (8)  through  (10)  will  yield  the 
required  output  values  for  the  limits  mode. 


If  the  'UNITS'  parameter  is  specified  as  'radiance,  ' 


^1 

= -fC^ 

(5) 

/ 255  , \ ^k 

^2 

(6) 

SLOPE 

= Cj/G 

(7) 
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If  the  'UNITS'  parameter  i«  specified  to  be  'reflecUnce. 


m I 

e 3 


irD‘ 


m 


m- 


t c 


e 3 


(8) 


(9) 


SLOPE  = 


itD^  cJ' 
m I 

G 

e 3 


(10) 


where  I3.  and  are  defined  in  Appendix  A,  G is  the  gain, 

p applicable  caUbration  constant. 

RADCAM  will  have  access  to  data  as  to  when  the  contamination 
cover  was  opened  and  to  the  time  the  input  picture  was  taken.  If 
me  picture  was  taken  before  the  contamination  cover  was  opened. 
C2  will  be  used.  If  it  was  taken  after  the  contamination  cover 
was  opened,  Cv  will  be  used. 


1 


Absolute  Mode 


In  the  absolute  mode,  pixel  values  are  linearly  transformed  so 
that  a pixel  value  in  the  input  that  corresponds  to  MIN  radiance 
or  reflectance  would  transform  to  zero  DN  in  output,  and  a pixel 
value  that  corresponded  to  MAX  radiance  or  reflectance  would 
be  transformed  to  255. 


To  do  this,  first  the  DN  input  values  that  correspond  to  MIN  and 
MAX  radiance  or  reflectance  are  calculated.  Note  that  these 
may,  in  general,  fall  outside  the  range  of  tl.c  binary  scale  used 
(D1  IS  in  general  negative),  l.et's  call  these  two  values  D1  and  D2. 

In  terms  of  radiance. 


or  in  terms  of  reflectance. 


620.65 


((MIN)  \ 


((MAX) 


of  D,.  D^,  1^. ) »h.r.  the  sub- 

contamination  cover  is  out^of  the  way,  and 
I = 2 if  It  IS  in  place.  ' 


nj  ' '“in-fl'IojlDj) 


“'f  (Vij)  can  then  be  calcuUted  from  the 

input  DN(j^j)  by  use  of  Eq.  (15).  In  the  practical  case,  this 
would  require  on  the  order  10°  evaluations  of  Eq.  (15),  Since 
this  would  be  too  lengthy,  a lo<^up  table  is  generated,  so  that 
Eq.  (15)  need  be  solved  only  2^  - 1 times.  This  will  generate 
an  integer  table,  call  it  lOUTPUT(I),  where 


lOUTPUT(I)  = 


255 

MAX  - MIN 


in  the  case  of  radiance,  or 


lOUTPUT(I)  = 


fe)(' 


255 

MAX  - MIN 


in  the  case  of  reflectance.  Thus, 


^ij  ■ lOUTPUT(x^)  i = 1,  ••*,  M;  j - 1,  ••*,  N 


which  is  quicker  computationally  than  evaluating  Eq.  (15)  10^ 
times.  This  lookup  table  is  then  used  to  transform  input  pixel 
values  to  output  pUel  values.  MAX  and  MIN  are  also  returned 
data  values  and  will  be  put  into  the  picture  label.  Reasonable 


i:,  V ■ 


-i. 


4 
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3.  3 


3.4 


defaults  for  MAX  and  MIN  will  be  determined  early  in  the  mission, 
and  from  then  on  they  will  be  defaulted,  except  for  special 
reasons. 

INPUT/OUTPUT 

There  are  three  forms  of  input  to  RADCAM:  the  input  pictures, 
the  control  parameters,  and  the  calibration  files.  These  are 
described  in  Table  1. 

In  the  'limits'  mode,  the  only  output  from  RADCAM  are  LI  and 
L2  or  Rj  and  R2  and  the  slope.  In  the  'absolute'  mode,  the  out- 
put IS  the  processed  picture  and  the  values  of  MAX  and  MIN  used. 

SUBPROGRAMS 

There  are  no  subprograms  associated  with  RADCAM. 


4 
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Table  1.  Data  Required  or  Generated  by  RADCAM 


Parameter 


MODE 


CAMERA  I.D. 


Definition 


This  parameter  speci- 
fies >vhich  of  the  two 
possible  modes 
(Limits  or  Absolute) 
is  to  be  invoked. 


Number  ofwatts/cm^/ 
ster  to  be  associated 
with  zero  DN  in  the 
input  frame  in  the 
"Limits"  mode. 


The  number  of  watts/ 
cm'^/ster  to  be  asso- 
ciated with  maximum 
DN  in  the  input  frame 
in  the  "Limits"  mode. 


An  identifier  which 
tells  ARADCAM 
which  camera  the 
data  came  from. 


An  integer  value 
ranging  from  0 to  5 
identifying  which 
gain  setting  was 
used  to  expose  the 
frame  (0  indicates 
maximum  gain;  5 
indicates  minimum 
gain). 


An  integer  value 
ranging  from  0 to  31 
specifying  camera 
offset  setting. 


The  reflectance  to  be 
associated  with  0 DN 
in  the  input  frame  in 
the  limits  mode. 


Type 


Default 

Value 


Input 


"Limits' 


Output 


Output 


Input  from 
Frame  Label 


Input  from 
Frame  Label 


Input  from 
Frame  Label 


Output 


'Vi 


■ 


\ 

■ ft 

,v 


■I 


- f 
'■  ■ t 


■■  'I 


/ 


Table  1.  Data  Required  or  Generated  by  RADCAM  (contd) 


Default 

Value 


Definition 


The  reflectance  to  be 
associated  with  maxi< 
mum  DN  in  the  input 
frame  in  the  limits 
mode. 


Output 


UNITS 


Denotes  whether  max 
and  min  parameters 
are  to  be  in  reflec- 
tance or  radiance. 


Radiance 


EVENT  TIME 


An  identifier  that  will 
allow  the  ranking  of 
flight  data  in  time 
order  of  being  taken. 


Input  from 
Frame  Label 


MAX 


The  reflectance  or 
radiance  to  be  asso- 
ciated with  maximum 
DN  in  the  output  from 
the  absolute  mode. 


Input/ Output 


MIN 


The  reflectance  or 
radiance  to  be  asso- 
ciated with  minimum 
DN  in  the  output  from 
the  absolute  mode. 


Input/ Output 


EVENT  TIME 
(GMT) 


Used  to  calculate  the 
range  from  the  sun 
to  Mars  for  the 
reflectance  calcula- 
tions. Needed  only  if 
the  units  parameter 
is  specified  to  be 
"reflectance.  " 


Input  from 
Frame  Label 


Reflectance  per  DN 
or  radiance  per  DN 
in  "Limits"  mode. 


Output 


TEMPERATURE 
DATA  NUMBER 


An  integer  value 
ranging  from  0 to  63, 
linearly  related  to  the 
temperature  at  which 
the  frame  was  taken. 


Input  from 
Frame  Unit 


t 
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Table  1.  Data  Required  or  Generated  by  RADCAM  (contd) 


Parameter 


Definition 


Type 


Default 

Value 


GAIN  ARRAY 


Input  Callbra* 
tion  File 


OFFSET  ARRAY 


Input  Calibra* 
tion  File 


TEMPERATURE 
INDEX  ARRAY 


Input  Calibra- 
tion File 


TEMPERATURE 
INDEX  ARRAY 


Input  Calibra- 
tion File 


TEMPERATURE 
INDEX  ARRAY 


Input  Calibra- 
tion File 


CALIBRATION 
CONSTANT  ARRAY 


Input  Calibra- 
tion File 


[xijji=l,  2,  • • • , M, 
j=l,2,...,N] 


Digital  image  data 
to  be  processed. 


Input 


2,  • • • , M; 
j=1.2,***,N] 


Processed  digital 
image  data. 


Output 


NOTE:  Bothxy 
and  yji  are  eigKt- 
bit  dafa. 


NOTE:  Gain  and  offset  numbers,  described  here,  are  not  to  be  confused 
with  the  actual  values  for  gain  and  offset  which  they  represent. 


r. 


, \ 


I . i 


■rn 


■ 1: 


t; 
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4.  1 
4.  2 

4.3 


SECTION  4 

HARDWARE  ENVIRONMENT 

EXTERNAL  INTERFACES 
None 

HARDWARE 

This  program  will  be  run  on  an  IBM  360/65  class  computer  at 
® Image  Processing  Laboratory. 

MAN/MACHINE  INTERFACE 

The  R ADC  AM  program  will  be  controlled  by  the  LIBEXEC 
monitor,  which  will  provide  for  batch  or  interactive  keyboard 
initiation  of  RADCAM. 


SECTION  5 


VERIFICATION 


of  toe  RADCAM  program  will  be  run  on  the  IBM 
360/44  at  JPL  8 Image  Processing  Laboratory.  Program  vali- 
dation will  be  based  on  evaluation  of  before  and  after  listinas 
of  images  and/or  associated  label  records. 
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APPENDIX  A 


DIFFUSE  RELATIVE 
REFLECTANCE 


i 


tl 
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APPENDIX  A 

DIFrUSE  RELATIVE  REFLECTANCE 


Diffuse  relative  reflectance  will  be  defined  by  the  followina 
equation:  ^ 


•'O 

/•  00 

/ \*y 

J O 


is  the  normalized  spectral  responsivity  of  the  chan- 
nel (maximum  value  » 1,0),  . is  the  scene  spectral  radiance, 

and  is  the  spectral  radiance  of  a (100  percent  reflectina  per- 
fectly diffuse)  target  normally  lit  by  the  sun  at  the  actual  Sun- 
Mars  distance  at  the  time  of  the  observation.  can  easily  be 
expressed  as  ^ ' 


where  Fj^  is  the  solar  spectral  irradiance  at  the  mean  earth-Sun 
distance  in  microwatts/cm^/nanometer,  D is  the  mean  earth- 
Sun  distance,  and  Djjj  is  the  distance  from  the  Sun  to  Mars  at 
the  instant  of  the  observation.  R can  then  be  expressed  as 

„ ’°m<°N/G  - f) 

(A3) 

e 3 

where  DN  is  the  raw  digital  data  number  from  the  camera,  G is 
the  actual  gain  value  in  DN  per  volt,  f is  the  offset  in  volts,  cl^ 
is  the  calibration  constant,  and  I*  is  defined  as  * 


compute  D and  D using  the  same  algorithm  as 
MDPLAN  (see  Section  3.  Z.  6.  2 of  %e  MDPLAN  SRD). 


907 


620.65 


APPENDIX  B 


RADIOMETRIC  CALIBRATION  OF 
VIKING  LANDER  CAMERAS 


From  IPL-defined  camera  testing  done  at  Itek,  we  will  have  a 
knowledge  of  the  absolute  gain  (in  DN  per  volt)  and  offset  (in 
volts)  for  each  camera.  The  camera  VPE*  may  be  modeled, 
for  computational  purposes,  as  in  Figure  I. 


SUBTRACT 


GISH) 

OUTPUT 
IN  ON 


''igure  I. 


W 

S, 


e can  reduce  the  camera  out,>ut  in  DN  to  the  "signal  voltage, 
by  dividing  by  the  gain  and  subtracting  the  offset,  i.  e. , 


I- 


S 


DN  , 
7T  " ‘ 


(1) 


The  purpose  of  camera  or  "radiometer"  calibration  will  be  to 
determine  a constant  C^^  such  that 


R « C^»  S (2) 

where  the  superscript  k,  now  and  in  all  following  equations, 
refers  to  the  k channel*  where  R is  in  microwatts/cm^/ 
steradian,  and  S is  the  signal  voltage  defined  in  Eq.  (1), 

The  signal,  S,  can  be  written 


620.65 


r^r.raar.^iio‘*er  .•""*  •'>-"*  in“ic-L„a„W 

From  MMA  wt  have  relative  spectral  reennn.tvtt.,  f—  .u-  cth 
chancel  of  each  PSArTOTTRu  . Then  ^ 

K 


» K*'  A*'  T 
^ K \ ^ X 


(4) 


^p«7ra^ttl.^ri^.?:^of^r  “•*  *•  «-• 

k\Vr:p::tr:rra”tfnci%‘5"''‘‘“"  ump-diff„.er  combination  of 


A*  A®  -4t® 

*X  = *o^X 


(5) 


where  *®  is  the  peak  spectral  radiance  (a  constant)  and  A®  is  the 
spectrally  dependent  part  (maximum  value  = 1,0).  ^ 

By  substitution  of  Eqs.  (4)  and  (5)  into  Eq.  (3).  we  get 


. f\l  k' 

J O 


(6) 


or 


i‘  = »o*^‘'J 


(7) 


If  we  define 


then 


^1 


■i: 


(8) 


S * ® K I- 
o 1 


(9) 
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or 


K* 


,8 


.8  yk 


(10 


We  know  for  all  values  of  k for  all  cameras  by  computation 
on  data  supplied  by  MMA.  Itek,  and  the  vendor  of  the  calibration 

lAmp. 


diffu8|  calibration  source,  we  then  can  calculate 
K.  lor  S®,  and  Ij  , 


Now  we  know  of  Eq.  (4),  since  K is  not  longer  unknown. 


Let  us  nc  w factor  into  peak  value  and  spectrally  dependent 
P*rts,  as  we  have  done  for  $ . 


R^  = R^vJ' 

X o 'X 


(11 


where  rJ  is  the  peak  value  and  y J is  the  spectral  dependence 
(maximum  value  = 1.0).  We  will  llao  call  yj  the  normalized 
spectral  responsivity.  ^ 


(12 


Now  Eq.  (3)  can  be  written 


S = r' 


/■ 


(13 


where  1"  now  an  arbitrary  (unknown)  scene  spectral  radiance 
Solving  Eq.  (13)  for 


/' 


we  get 


R s 


r 

I y. 


dX 


c‘'*  S 


(H 
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I 


t.- 

t 


The  calibration  of  the  camera  then  consists  of  several  steps: 

1)  Image  a flat  field  of  known  spectral  radiance. 

2)  Calculate  S®  from  Eq,  (1), 

3)  Evaluate  integral  ij  of  Eq.  (8)  from  data  supplied  by  MMA. 
Itekf  and  lamp  vendor. 

4)  Calculate  K*'  from  Eq.  (10). 

5)  Find  by  inspection  from  Eq.  (4). 

6)  Calculate  C^  from  Eq.  (15) 

Now  that  C*'  is  known,  we  can  evaluate  R for  any  value  of  S. 

In  other  words,  the  camera  is  calibrated. 

We  can  combine  Eqs.  (1)  and  (2)  thusly; 


« = - ')  06, 

Eqvwtion  (16)  then  gives  us  R in  terms  of  the  camera  parameters 
G,  f,  and  camera  output  DN,  and  the  calibration  constant  C*^. 


JET  PROPULSION  LABORATORY  INTEROFFICE  MEMORANDUM 

824-IPL/SIPG/75-019 
17  January  1975 


TO:  Bill  Green 

FROM:  Mike  Wolf 

SUBJECT:  VIKING  LANDER  CALIBRATION  FILE  FORMAT 


I have  worked  out  a format  for  Viking  Lander  Calibration  Files  that 
seems  reasonable.  The  files  will  consist  on  N VICAR  labels,  followed  by 
one  record  of  1352  bytes.  Thr  byte-by-byte  breakdown  Is  outlined  In 
Table  1.  Arrays  will  be  stored  with  the  first  Index  varying  most 
rapidly,  as  In  Fortran,  so  that  all  the  core  buffers  representing  the 
arrays  can  be  loaded  with  a single  VMIO  call  READ.  This  assumes,  of 
course,  that  the  arrays  were  allocated  In  the  proper  order  In  RADCAM. 
Jean  Lorre  and  I have  discussed  this  and  he  has  agreed  to  do  this. 

The  VICAR  labels  could  have  a long  wordy  description  of  the  contents, 
origin  and  limitations  of  the  file,  but  the  file  Itself  Is  self  Iden- 
tifying. The  first  ten  words  of  the  file  Is  used  for  Identifying 
Information.  The  first  word  Is  used  for  the  camera  I.D.  (see  Table  2), 
the  second  word  for  file  type  (see  Table  3)  and  the  third  word  for 
creation  date  (see  Table  A) . The  next  seven  words  are  reserved  for 
future  use.  The  actual  calibration  file  data  begins  at  byte  41. 

If  there  are  no  objections,  we  will  begin  using  this  format  Isnnedlately. 


MRW:lw 

cc:  D.  Atwood 

J.  Lorre 
M.  Morrill 
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TABLE  1 


VIKING  LANDER  CALIBRATION  FTT.E  DATA  SFT 

format  summary  


Bytes 

1-4 

Camera  I.D. 

Bytes 

5-8 

Type  of  File 

Bytes 

9-12 

Creation  Date 

Bytes 

13-40 

Reserved 

Bytes 

41-328 

Sc^i 

Bytes 

329-352 

^ Bytes 

353-424 

¥ 

^^N 

Bytes 

425-496 

Bytes 

497-880 

Bytes 

881-1264 

Bytes 

1265-1308 

Bytes 

1309-1352 

“k 

'■S':!- 

:V“"F 

• 'V 

w 

■ '..f '■ 


/•fej 

*?■■*  j;  I 

K-  * l'  ■ 


//\ 


TABLE  3 


FILE  TYPE  FORMAT  ' 


FILE  TYPE 


3 

4 


COMMENTS 

light,  no  temp,  no 
contamination  cover,  no 
radiation 

Pre-flight,  temp,  no 
contamination  cover,  no 
radiation 

Pre-flight,  temp,  contamination 
cover,  no  radiation 

Pre-flight,  temp,  contamination 
cover,  radiation 

Flight , no  radiation 

Flight,  radiation* 


* see  word  three  for  date  of  update 


9 


917 


■ « 
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TABLE  4 

CREATION  DATE  FORMAT 


The  creation  date  will  be  a five  digit  integer,  the  first  two  (aost 
significant)  digits  of  %rhich  are  the  two  least  significant  digits  of 
the  year.  The  next  three  digits  are  the  ordinal  number  of  day  in  the 
year. 


e.g.. 


u 


X 

LANDER  CAMERA  VIGNETTING  FUNCTION 


VIKING  LANDER  CAMERA  OPTICAL  SYSTEM  TRANSMISSION  AS 
A FUNCTION  OF  ELEVATION  (Contamination  Cover  Closed) 
NORMALIZED  TO  1.0  AT  0®  ELEVATION 


ELEVATION 


(Decrees) 

BLUE 

GREEN 

RED 

IR3 

IR2 

IRl 

SUN 

BB4 

40.2 

-0.01* 

-0.03* 

0.01 

0.01 

0.02 

0.02 

0.06 

0.11 

38.9 

-0.02* 

0.01 

0.04 

0.01 

0.02 

0.04 

0.11 

0.17 

36.6 

0.03 

0.08 

0.19 

0.04 

0.12 

0.18 

0.31 

0.43 

33.8 

0.26 

0.37 

0.46 

0.28 

0.35 

0.47 

0.55 

0.64 

31.2 

0.49 

0.60 

0.67 

0.51 

0.57 

0.66 

0.75 

0.82 

27.2 

0.84 

0.90 

0.91 

0.84 

0.86 

0.93 

0.96 

1.00 

23.1 

1.00 

0.97 

0.97 

0.99 

0.98 

0.99 

0.98 

0.99 

* Negative  values  are  the  result  of  random 
error  Impressed  upon  a very  small  or  zero 
value. 


